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PREFACE. 



The object of the writer, in the following pages, has been 
to state briefly the generally accepted principles of ophthal- 
mology, and to describe those methods of treatment upon 
which he has become accustomed to rely, from personal ex- 
perience of their value. The small size of the book has 
restricted allusions to authorities, to the history of the 
science, or to any other subject than those mentioned above. 
Such of the illustrations as are not original have been re- 
produced from Landolt on the Examination of the Eyes ; 
from Gray's Anatomy, and from the treatises of Wells and 
Stellwag. Colored lithographs of the fundus oculi, or of 
the external appearances in disease, are of little or no value 
unless done in the best manner, and the cost of such work 
has prevented its introduction. A sheet of test types, after 
those of Snellen, is appended. It should be removed and 
pasted on a card, for use in the consulting room. 

H. M. S. 
1802 Chestnut St., 

Philadelphia, Pa., July, 1881. 
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OPHTHALMIC PRACTICE 



CHAPTER I. 

AKATOMY AND PHYSIOLOGY OF THE EYE. 

The Eyeball, which is globular in form and about 
seven-eighths of an inch in diameter, has on its anterior 
aspect, and occupying about one-sixth of its circumference, 
the segment of a smaller sphere which projects about a line 
beyond the larger circle. The anterior segment is formed 
by the Cornea, the remainder by the Sclerotic. These are 
the firm, outer tunics of the eye. Next within the scle- 
rotic lies the Choroid, and within this the Retina enclosing 
the Vitreous Humor. Within the cornea is the Aqueous 
Humor, limited posteriorly by the Crystalline Lens. 

The Sderotio (Fig. 1) is a dense, white, fibrous mem- 
brane, thicker behind than in front. It gives form and 
support to the delicate interior structures of the eye, affords 
points of insertion for its muscles and allows entrance or 
exit to necessary nerves and vessels. The opening which 
gives passage to the optic nerve is partly closed by a per- 
forated membrane {lamina crihrosa) the minute orifices of 
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which traDsmit the nervous filaments. A larger orifice m 
the centre, the porua optioua, admits the arieria oetUraUs 
rdiiKB, and the retinal veins. 



.Serrafi^j. 




'fi.Dr^tU- 



fied in Btractnre aa to be perfectly colorless and transpa- 
rent. It consists of five layers ; a thick central layer, the 
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cornea proper ; in front and behind this the anterior and 
posterior elastic laminae ; on the outer surface the conjunc- 
tival epithelium, and on the inner the lining membrane or 
membrane of Descemet. The cornea proper is composed 
of sixty or more parallel laminae united at frequent inter- 
vals. The cornea is non-vascular and is nourished by 
endosmose. Its nervous supply is abundant afid is derived 
from the ciliary nerves. 

The Choroid is a thin, dark brown membrane composed 
almost entirely of blood vessels. It nourishes the vitreous 
and lens. It is in contact externally with the sclerotic, 
internally with the retina, and is composed of three layers. 
The external of these consists of branches of the ciliary 
arteries and curved veins, called the vence vorticosce. The 
middle layer consists of a fine capillary plexus. The 
internal belongs physiologically to the retina and is a single 
layer of hexagonal pavement cells loaded with pigment 
granules. In albinos these cells contain no pigment. At 
the anterior margin of the choroid the middle and internal 
layers are arranged in a circle of radiating folds, sixty or 
more in number, known as the cUiary proceaaeSy which 
surround the margin of the lens. 

The Iris is that circular membrane in the front part of 
the eye which is variously colored in different individuals. Its 
circumference is connected with the choroid. The circular 
aperture in its centre is the pupil. The iris is made up of 
circular and radiating involuntary muscular fibres lodged 
in a fibrous stroma. The circular fibres contract, the radi- 
ating dilate the pupil. The back of the iris is covered 
with a layer of dark brown pigment cells, which is continu- 
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ous With the pigment layer of the ciliary processes. The 
pupillary margin of the iris is in contact with the lens. In 
the foetus the pupil is closed by the membrana pupiMoriSy 
which sometimes remains in after life, to the detriment of 
vision. 

The Ciliary Ligament is the ring of fibres which joins 
the iris, cornea and sclerotic. In it is the minute sinus 
known as Schlemm^s Canal. 

The Ciliary Muscle, the muscle of accommodation, is a 
circular band of involuntary muscular fibres situated behind 
the iris at the outer surface of the ciliary processes. It is 
composed of circular and meridional fibres. 

The Retin a is the soft, transparent membrane which receives 
the images of external objects. It is continuous with the 
optic nerve behind and extends forward to the ciliary pro- 
<iesse3 where it terminates by a jagged margin, the ora serrata. 
A little to the outer side of the centre of the posterior part 
of the eye the retina exhibits a yellow spot, the macula 
bUea, in the centre of which is a depression, the fovea oen- 
i/ralis. For practical purposes the retina may be considered 
as made up of three layers. The external of these is com- 
posed of rods and cones, which are finest and most closely 
packed at the macula. They are arranged vertically to the 
layer of hexagonal cells of the choroid with which they are 
in contact. The rod and cone layer is of a delicate rose 
color, which fades at once upon exposure to light, and is 
derived from a substance, the retinal red, secreted by the 
pavement epithelium. It is probable that the act of vision 
depends upon the chemical stimulus derived from the 
•decomposition of the retinal red, within the rods, by the 
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light which forms the pictures of external objects. The 
internal layer of the retina is composed of the radiating 
filaments of the optic nerve. The middle layer, or layers, 
consists of ganglion cells, granules and fibres which con- 
nect the percipient elements with the conducting filaments. 
The retina is supplied with blood by the central artery and 
vein. 

The Optic Nerve penetrates the sclerotic about one-tenth 
of an inch to the nasal side of the fovea centralis, passing 
through the lamina cribrosa. The nerve is encased in a 
dense fibrous sheath, continuous with the sclerotic in one 
direction and with the dura mater in the other. There is 
also a delicate inner sheath derived from the pia mater. 
Between these lie a still more delicate membrane, continu- 
ous with the arachnoid, and in its interstices is formed the 
so-called inter-ro^ncrf space, which is continuous with the 
sub-arachnoidal cavity of the cranium. 

The Vitreous Humor fills the concavity of the retina. It 
consists of an albuminous fluid enclosed in a delicate mem- 
brane, the hyaloid. 

The Aqueous Humor lies in the concavity of the cornea, 
filling the anterior and posterior chambers. These are 
separated by the iris only and communicate freely through 
the pupil. 

The OryataUine Lena is placed between the aqueous and 
the vitreous. It is enclosed in a special Capaule, an elastic 
and brittle membrane. The lens is kept in position by the 
auapenaory ligament, a delicate, transparent structure which 
extends from the ora serrata, lining the inner surface of the 
ciliary processes, to the lens capsule. The lens is pellucid. 
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more convex posteriorly than auteriorly, measures one- 
third of an inch in diameter, and a quarter of an inch in 
thickness. It consists of concentric layers which are softer 
as the distance increases from the comparatively firm na- 
cleus. The hardness of the lens increases in proportion to 
the age of the individual, the senile lens being of an amber 
color, somewhat flattened and of impaired translucency. 

The Capauie of Tenon is a loosely-fitting fibrous sheath 
which forms a sort of socket for the eyeball. It is attached 
to the sclerotic in front, a few lines from the cornea, is 
perforated for the ocular muscles and surrounds the nerve 
as far back as the apex of the orbit. 




The Eyelids (Tig. 2) are necessary for the protection 
of the eyeball. The basis of their structure is the tarsal 
eartHage, which lies close to the conjunctiva and is a thin 
plate about an inch long, one-third of an inch wide (nar- 
rower in the lower lid) and somewhat crescentic in form. 
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Superiorly tlie cartilage of the upper lid dwindles to a thiQ 
edge, -whicli is contiouous with the tendon of the levator 
palpebrce auperiorU. The angles where the lids join are 
called Ganihi. At the inner canthus there is in both lids a 
small orifice, the pundum lachrifmale, which is the com- 
mencemeDt of the lachrymal canal. The eyelashes (cUia) 
are inserted into the outer angle of the free edge of the 
lids. The palpebral portion of the orbicularis muscle over- 



^ffl ffCond. Hwotsi 




Fio. S. — The Lacbryiaal AppuatUp 

lies the cartilage. The Meibomian glands are imbedded in 
the conjunctival surface of the cartilages, and their secretion 
lubricates the edges of the lids. 

The Conjunctiva is the mucous membrane of the eye. 
It lines the lids and is reflected over the front of the ball. 
It is firmly attached to the tarsal cartilages, but loosely to 
the sclerotic The laehrpnal carunde is the small, reddish 
body, between the lids, at the inner canthus. 
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The Laokrymal Gland (Fig. 3) is lodged in a depressioa 
of the bone just within the upper and outer angle of the 
orbit, and secretes the tears. These are carried off by the 
lachrymai eanalg, which commence at the puncta, pass 
toward the nose and empty into the lachrymal sac. This 
13 continuous widi the naaal dtust which extends to the 
inferior meatus of the nose 




ho. 4^Hucl» Df ths Vj't'^ 

The eyeball is suspended m the orbital cavity, in a bed 
of cellular tissue, well supplied with fat, by means of six 
muscles (Fig. 4), the four recH — superior, inferior, internal 
and external — and the su-pmor and inferior oblique. The 
first five arise at the apex of the orbit. The recti diverge 
to embrace the ball, pass through the capsule of Tenon, and 
are inserted info the sclerotic a few lines behind the comea. 
The superior obliijue passes through the pulley at the inner 
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anil upper angle of the orbit, and, turning outward and 
backward, 13 inaerted on the outer side of the ball, behind 
the equator. The inferior oblique arises from the iiiner 
and lower angle of the orbit, and is inserted on the outer 
side of the ball, opposite the superior oblique, with the 
external rectus lying between them. 

For convenience of description the centre of the cornea 
^ called the anterior pole of the eye, the centre of the back 




orvM of tha Eya. 

f the eye the posterior pole, a line passing through there 
^olea the optio axis, and a circle passing round the eye 
midway between the poles the equator. The visual axis, a 
line drawn from the fovea centralis to the object looked at, 
passes through the cornea a little to the nasal side of the 
rOptio axis. 

The Nerves of the Eye (Fig. 5) are, in addition to 
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the optic, the third, fourth, first division of the fifth and the 
sixth. . The third is a motor nerve,and supplies the superior, 
inferior and internal recti, the inferior oblique, the levator 
palpebrse and the ciliary muscles, together with the circular 
fibres of the iris. It furnishes one root to the ciliary gan- 
glion. The fourth nerve supplies the superior oblique, and 
the sixth the external rectus. The fifth sends sensory 
branches to the lids and conjunctiva and a root to the ciliary 
ganglion, also two or three long ciliary nerves. The ciliary 
ganglion sends off ten or twelve short ciliary nerves which, 
together with the long ciliary nerves, form a plexus which 
supplies the iris, ciliary muscle, cornea and blood vessels. 



Fio. 6. 

The eye has long been compared to a camera which 
forms, on a screen at the back, inverted images of external 
objects. That these inverted images should nevertheless 
convey to the brain the irhpression of objects in their actual 
positions is quite explicable when the structure of the retina 
is taken into consideration. The eye is composed of a mul- 
titude of eyes, viz. : the rods and cones of the outer layer 
of the retina, and each rod or cone is (so far as perception 
is concerned) a separate and distinct eye, which looks only 
in the direction of the normal of the curve of the eyeball at 
that point. Hence the cone at a' (Fig. 6) can see nothing 
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but the point of the arrow at a, and the cone at ¥ sees only 
the end of the shaft at b^ both in their actual positions^ and 
so with every intermediate part of the arrow. 

Binocular Vtsion, or the fact that, with two eyes, we 
have single sight, may be explained in a similar manner. 
It is known that images of an object must be received 
on symmetrical portions of the two retinas in order to 
avoid diplopia. Now these symmetrical parts probably 
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contain cones the sensations of which are centrally asso- 
ciated, in the brain. Let L and R (Fig. 7) be the two 
eyes directed to the object A. The images are received by 
the associated cones A' A^' at the fovea centralis. In the 
same way B and C are depicted on associated cones at B' 
B" and C C and are perceived as single objects. But 
suppose the eye H to be rotated a little inward, as indicated 
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hy the dotted liaes representing the change in the position 
of the cornea and lens, so that B comes in the line of the 
visual axis, then the cone A" would change its position to 
jwiut marked B" and the cone C" would be shifted so as 
to receive the image of A. But the two cones, A' ia Ij and 
C" in E, uot being associated, and yet receiving the same 
image, donble vision necessarily follows. 

The normal or emmetropic eye is one wiiich, in a state 
of rest, is accurately focused for objecta at an infinite dis- 
tance (Fig. 8). The ftuction of accomjoodaiion enables the 

Ti'i. 3. 

eye to focus neir objects distinctly. This is accomplished 
by the crystalline lens increasing in convexity (Fig. 9), 
mcstly on the anterior surface, and becoming thereby of 
shorter focus. The lens is very clastic and has constantly 
a tendency to assume a rounder shape. It ia restrained 
from doing this by the tension of the suspensory ligament, 
acting upou the capsule. In the act of looking at a near 
object the ciliary muscle contracts, relaxes the suspensory 
ligament and capsule, and the resiliency of the lena causes 
it to assume the proper convexity. This elasticity dimin- 
ishes, with corresponding diminution of the accommodation. 
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I life advances, so that after the age of forty-five it is 

fficult to focus the eye for flue print. 

Tha field of vision of each eye extends from the jioint of 
fixatiou 'about 90° outward, 40° inward, 50° upward and 
GO°downward, Atthepoint 
f fixation only, however, is 
^e vision distinct ; and aceu- 
B limited to a circle of 
lessthauaciuartcrof aninch I 
in diameter, at tlia distance | 
of ayard. This is called </i- 
red vision, and the imperfect I 
sight eharaetcristic of the rest [ 
of the field is known aa indi- 
redf't&ioa. Normal acufene^s 
of viMon rcijuires that an 
ibject at the point of fixa- 

m should subtend a visual I 

igle of one minute, in order 
distinctly defined. 

Over the entrance of the 
optic nerve the layer of rods 
and cones Is absent from the | 
retina, and there is here, con- 
sequently, a blind spot in the 
field. This is readily shown fio. n.-The chiingps in nccomraoaBUon 
by making two black dots, >ire»hD«nbjth!!di,itn.!ijiiia. 

the size of a pea, about four or five inches ajmrt horizon- 
tally, on a piece of paper. Then, closing the left eye and 
looking with the rigJit at the left hand dot, at the samf 
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time moving the paper to and from the eye, a point will 
Boon be found where the right hand dot will disappear. 
The Ji^ for colors (Fig. 10) dirainishea in size aa we pro- 
ceed from blue, through yellow, orange and red, to green. 
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CHAPTER II. 

AFFECTIONS OF THE EYELIDS. 

Blepharitis is a chronic inflammation of all the tissues 
of the lids. It usually commences at the free edge, involv- 
ing the follicles of the cilia only, and, in this stage, is 
known as Blepharitis Marginalia, This begins with the 
appearance of a few hard crusts, at isolated positions among 
the cilia, glueing the roots of several of them together. 
Such crusts defy removal by ordinary washing in cold 
water, but when detached, expose reddened surfaces or 
ulcers. As the disease becomes aggravated, the inflammation 
involves all the follicles of the cilia, the edge of the lid be- 
comes thickened, many of the lashes fall out, and the crusts 
extend the entire length of the palpebral opening. If not 
checked by proper treatment the cellular tissue of the lid 
becomes affected, and, contracting, draws the free edge 
away from the ball, the puuctum lachrymalis is no longer 
in position to carry off the tears, which accumulate and 
mmgle with the inflammatory products, producing addi- 
tional irritation. This may go on until the edges of the 
lids become somewhat everted, rounded off and bare of 
cilia ; the orifices of the meibomian glands are no longer 
visible, and the puncta are closed ; or there may be fully 
developed ectropium. The disease is now practically in- 
curable. 
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Treatment. — The first step consists in getting rid of the 
crusts. This may be accomplished by a free application of 
cosmoline or sweet oil at night, and the use of warm water 
in the morning. If the crusts are very hard, an alkaline 
solution may be used instead of mere water, and bi- 
carbonate of sodium, gr. viij to water, fSj, answers well 
for the purpose. After the edges of the lids are thoroughly 
cleansed, an ointment composed of yellow oxide of mercury, 
gr.j, cosmoline, 5j, may be gently rubbed in among the 
roots of the lashes, morning and evening. The red 
oxide, in the same proportion, is often used, but is some- 
what more irritating. Every application must be pre- 
ceded by a thorough removal of the scabs. If the affec- 
tion does not yield in a week or so, daily pencilings of 
the edges of the lids with a solution of nitrate of silver, 
ten grains to the fluidounce of water, should be employed. 
The use of the ointment should be kept up for a month 
after the disease is apparently cured, for it still lingers in 
the depths of the hair follicles, ready to return at the least 
relaxation of vigilance. If the edges of the lids are much 
thickened and the cilia gone, careful painting on alternate 
days, with the tincture of iodine, may be used. If the 
punctum is everted, the canaliculus should be slit, to give 
exit to the tears. Other astringents are useful beside those 
recommended. Dilute white precipitate ointment, tar 
ointment, oxide of zinc ointment, solution of sugar of lead, 
etc., may be used as alternatives if desired. When the en- 
tire lids become involved, tumid, red and painful, a small 
poultice of ground slippery elm bark, applied over night, 
gives great relief. 
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Hordeolum or Stye is an inflammation of one or more 
of the sebaceous follicles at the roots of the cilia, and, 
owing to the dense character of the connective tissue at the 
free edge of the lid and the constant motion of the parts, 
the swelling, which of necessity follows, is accompanied by 
an unusual amount of pain. The pimple suppurates in a 
few days and gets well, but often with the permanent loss 
of several cilia at the point of disease. 

TreaJLmenL — ^The affection usually occurs in persons who 
are suffering from constipation or some general derange- 
ment of the system, and these conditions must be treated. 
If the stye be seen suiBciently early, it may often be aborted 
by keeping the part constantly anointed with cosmoline or 
vaseline, which penetrates the follicle and dissolves the 
hardened secretion. If improvement does not result in a 
day, the eyelash which is most involved should be pulled 
out, and the point of a cone of lunar caustic applied to the 
spot. If this fail, recourse must be had to a slippery-elm 
poultice and early puncture of the pustule. 

Obstruction of the orifice of a sweat gland sometimes 
results in the formation of a transparent vesicle at the edge 
of the lid. It merely requires puncture of the cuticle. 

Chat^azion is the result of an obstruction of the duct of 
a Meibomian gland. It appears as a small tumor in the 
substance of the lid. The skin is freely movable over the 
tumor, unless it becomes inflamed, when the parts are 
sometimes adherent and the gland suppurates and bursts 
on the conjunctival surface. This usually results in a cure, 
but granulations often sprout through the opening of the 
cyst, and are long a source of much irritation. 
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Ti'ecUment. — In nearly all cases the cyst can be most 
readily attacked from the inner side of the lid. If the 
upper lid is to be everted, the patient must look down, 
while the surgeon, by means of the cilia, pulls the lid 
gently away from the ball and somewhat upward, at the 
same time pressing down the upper border of the tarsal 
cartilage with a small pencil or probe. The lower lid 
usually needs merely to be pulled downward by the finger 
on the skin below the cilia, while the patient looks upward; 
or a fold of skin may be pushed behind the cartilage with 
the probe, if necessary. The lids may be retained everted 
by the tips of the fingers pressed against the free borders. 
The conjunctiva covering the gland will be found to be 

thin, and the tumor should be 
slit open vertically, from one end 
Fio. ii.-Beer'8 Knife. to the othcr, with a Bccr's knife 

(Fig. 11). The gelatinous contents should be evacuated 
with a small scoop, which may be made with sharp edges 
(Fig. 12), so as to scratch away the walls of the cyst. If 
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Fig. 12. — Chalazion Scoop. 



this is done thoroughly, the tumor will not return. If 
the cyst is large it is well to cauterize the interior with 
nitrate of silver. If the gland has already burst when the 
lid is first examined, any projecting granulations should 
be snipped off with scissors, and the remains of the cyst 
slit up and scooped out as described. 

In some cases the retained secretion of the Meibomian 
glands becomes caJoareons, forming, just under the conjuno- 
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tiva, ooncreti(m8f which are excessively irritating and keep 
up inflammation of the opposing surfaces. The glands 
should be slit up and scooped out^ as for chalazion. 

^Eczema, ayphilUio vJoer, lupusy epithelioma, ncevus and 
warts of the lids do not differ from the same affections in 
other parts of the body, but, in consideration of the import- 
ant structures involved, should receive early and efficient 
treatment or removal by operation. 

Mrysipelaa of the lids often occurs primarily, or the 
disease may spread from contiguous portions of the face. 
Owing to the laxity of the cellular tissue, great swelling, 
with closure of the eyes, ensues. Pus may form beneath 
the skin, or sloughing may take place and the contraction 
of consequent cicatrices produce ectropium. 

Abscess not uncommonly forms in the lids of children. 
It should be opened in the line of the fibres of the orbicu- 
laris. 

Contusions cause much swelling of the lids and dis- 
colorization from the settling of blood in the loose cellular 
tissue. Such a black eye may be disguised by the skillful 
application of paint, if especially desirable for cosmetic 
reasons ; or, the use of a lotion of ammonium chloride, one 
part to ten of water, will aid the absorption of the effusion. 
Contusions about the lids are sometimes followed by pa- 
ralysis of the levator palpebrse, and even by loss of sight, a 
reflex effect from injury to the fifth nerve. 

Burns often result in sloughing of lax skin, and the 
contraction of consequent cicatrices produces ectropium or 
other malposition of the lids. The ordinary remedies for 
burns are applicable here as elsewhere, provided they can 
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be kept from getting into the conjunctival sac, but the 
liberal use of coemoline probably produces the quickest 
and best results. If the cuticle is not destroyed, the con- 
stant application of cold water will best relieve pain. If 
the edges of the lids are affected, they will tend to grow 
together, especially at the canthi, and great care must be 
taken to separate them frequently. 

WouxDS of the lids should be cleansed of blood clots 
and other foreign bodies, and carefully united at once by 
fine sutures, which should include the tarsal cartilage if 
necessary. The orbicularis and other muscles tend to 
draw the edges apart, and if a nice adjustment is not made 
there will result a disfigurement which will require an op- 
eration for its relief. Sutures to the lids are best applied 
by means of very fine, curved needles, not more than 
three-quarters of an inch in length, carrying the finest sew- 
ing silk and used by means of any good needle holder. 

Xanthelasma is an affection in which yellow, slightly 
raised patches appear upon the lids, especially near the 
inner canthus. It consists in a deposit of fat cells in 
the skin, just beneath the cuticle, and is supposed to depend 
upon disease of t]ie liver. 

Congenital Cysts, containing hair, sebaceous matter, 
etc., occasionally occur in the lids. In removing them the 
sac must be carefully dissected out, to prevent a return. 

Ptosis, or falling of the upper lid, may be due to paraly- 
sis of the third nerve, to deficient power of the levator 
palpebrse, to the effect of disease in making the lid too heavy 
for the muscle, or to adhesions, 1. When ptosis is a symp- 
tom of paralysis of the oculo-motor, the other muscles 
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supplied by that nerve will be affected. The ball is turned 
outward, and if the lid be raised the patient will suffer 
from double vision. 2. When the levator only is defective 
in power, the defect may be of congenital origin, reflex from 
injury of the fifth nerve or the result of a wound. Both 
this and the preceding class, however, will be further con- 
sidered in the chapter on affections of the muscles and 
nerves. 

3. Unusual weiglit of the lid is generally owing to blepha- 
ritis, erysipelas, abscess, conjunctivitis, tumors, etc., and 
can be relieved by the successful treatment of those disor- 
ders. In old persons there sometimes occurs a relaxed 
condition of the skin and subcutaneous connective tissue, 
which causes a fold of integument to hang down over the 
free border of the lid. This may sometimes be relieved by 
the removal of a crescentic piece of skin, parallel to the free 
border, and by bringing the wound together with sutures. 
Sufficient skin should be taken away to make the surface 
tense when the lids are closed. In more aggravated cases, 
or when the foregoing operation fails, a portion of the or- 
bicularis corresponding to the wound, or even a wider 
piece, must be removed. In all such instances very much, 
of course, must depend upon the judgment and experience 
of the operator as to the success of the result. In some 
instances, especially in young women, a deposit of fat oc- 
curs in the substance of the lid, between the muscle and the 
cartilage, in sufficient quantity to produce disfigurement and 
to render the levator almost unable to uncover the pupil. 
A careful dissection of the adipose mass from its bed and 
as far back as the edge of the orbit, or even a little beyond, 
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together with the removal of a crescentic strip of skin 
gives excellent results. A probe-pointed pair of scissors is 
the most convenient instrument for incising the integument 
of the lids. The point should be introduced through a 
puncture, and may then readily be made to slide along in 
any desired direction in the loose cellular tissue. 

Entropium, or turning in of the lid upon the ball, oc- 
curs in very different degrees. What may be considered 
as the lightest form of the affection is that which is known 
as IHchidsis. This is a partial or complete change of the 
direction of the cilia, so that these project against the cornea 
and conjunctiva, keeping the eye irritable and causing in- 
tractable ulcers of the cornea. When a few only of the 
lashes turn in they are generally at the middle or outer 
third of the lid. These vnld hairs are often very fine and 
colorless, are scarcely visible without the aid of a lens, and 
result from disordered nutrition of the tarsal border conse- 
<5[uent upon blepharitis or conjunctivitis. A more aggra- 
vated form results from trachoma or granular lids. Many 
of the cilia, the whole length of the tarsal border, are di- 
verted from their normal direction. * If the lid be everted, 
ifc3 conjunctival surface will be found seamed with white 
bands of cicatricial tissue which draw the tarsal cartilage 
into an abnormally concave shape, and render it, at the 
same time, hard and inelastic. This condition causes the 
free edge of the lid to turn inward and present itself against 
the ball. The lower lid sometimes, after operations, es- 
pecially in old people of lax tissue, turns completely over, 
presenting its outer surface to the cornea. This is the re- 
sult of spasmodic action of the orbicularis. 
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TreaJbmeni. — Wild hairs may be pulled out with the cilia 
forceps. Simple as it may seem this is an instrument which 
it is difficult to obtain well and properly made. The jaws 
should be devoid of teeth, with opposing surfaces neither 
so rough as to break the hair, nor so smooth as to let it 
slip, nor so sharp at the edge as to cut it off and let the 
root remain. They should fit together accurately and 
should not spread apart at the tips when the forceps is 
tightly grasped by the fingers in the act of pulling a hair. 
It is well to aid the vision with a strong lens, when 
extracting errant cilia, otherwise the most exasperating may 
remain untouched. To prevent a return of the hair, the 
empty follicle may be cauterized with a hot needle, a diffi- 
cult operation, best done under ether. Or, nitric acid may 
be applied to it, by means of a very sharp point of hard 
wood. This is more readily done, and is often effectual. 
If one only or two conspicuous lashes turn in, their direc- 
tion may often be improved by a little operation known as 
reposUo cUiorum. Both ends of a fine thread are brought 
through the eye of a delicate needle, which is made to 
puncture the free edge of the lid, close outside the root of 
the offending eyelash, and to emerge on the skin at one 
or two millimetres from the border. The looped end of 
the thread is placed carefully around the hair, which is 
then, by this means, dragged through the puncture. When 
a small group of cilia are at fault, their roots may be dis- 
sected out with the point of a Beer's knife. A Snellen's 
forceps (Fig. 13) should be adjusted to the lid and screwed 
down until the skin is blanched, to prevent blood from 
obscuring the operation. Two parallel incisions should be 
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made on the free edge of the lid, including the roots of the 
lashes, and penetrating to the depth of about a quarter of 
an inch. A short vertical incision on the face of the lid, 
starting from its border, allows the loosened piece to be 
removed. The results of this procedure are, at first, 
excellent; but in the course of a few months the cilia 
bordering the bare spot, and which before were in good posi- 
tion, sometimes turn awry, and plague the sensitive cornea 
or conjunctiva. A plan has been recommended, to get rid 

of a group of 
aberrent cilia, by 
means of a silk 
ligature, intro- 

Fio. 13.— Snellen's Foroepfl. ^ duCCd SO aS tO 

include them, and tightly tied. This, however, creates 
great inflammation and pain, and the results are no better 
than before. 

If the cilia along the whole length of the lid are involved, 
it will often be found that the palpebral fissure is con- 
tracted, especially at the outer corner. In this case, the 
operation of Canthoplasty will frequently aflbrd relief. 
The external canthus is best enlarged by means of a curved 
bistoury, which is inserted into the conjunctival sac, pushed 
horizontally outward to the edge of the orbit, in the line 
of the palpebral commissure, and made to cut its way out 
through conjunctiva, skin, and intervening tissues. To 
make the relaxing effects of this incision permanent, the 
skin and conjunctiva must be united by three sutures, one 
at the outer angle, and the other two midway on each lip 
of the wound. 
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If Canthoplasty alone should not be effectual, as it pro- 
bably will not if the tarsal cartilage is very much incurved, 
recourse may be had to the opercUion of Jdsche and ArlL 
In this procedure the ball should be protected by means 
of a horn spatula, placed under the Hd and held steadily by 
an assistant. An incision is then made along the whole 
length of the free edge, close behind the cilia, great care 
being taken that none escape. This cut should penetrate 
to the depth of a quarter of an inch. A second incision, 
of equal length with the first, is then made on the outer 
face of the lid, about one-eighth of an inch from the 
border. By this means, the bridge of skin containing the 
roots of the cilia is freed, except from its attachments at 
each end. A crescentic slip of skin is now removed 
above, and the bridge carried up and united by sutures to 
the integument beyond. Although this operation is much 
practiced, I have not found its results lasting. Attempts 
have been made to improve it, by cutting out a slip of the 
muscle and making a groove through almost the entire 
thickness of the cartilage, at the line of the second incision. 
But I have been most successful by dissecting up the edge 
of the orbicularis and shaving off, with a scalpel, all of the 
thicker and most convex portions of the cartilage, until that 
which remains is soft and pliable. All this is very trou^ 
blesome, however, and our best efforts are sometimes 
frustrated by a partial sloughing of the bridge of skin, 
which, though it cures the patient, does not improve his 
appearance. 

A simpler operation (Fig. 14) is to carry an incision 

from one end of the lid to the other, through its entire 
8 
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thickoess, at one-eighth of an inch above the mai^n, and 
to nnite the ends of this by a second and curved incision, 
one-eighth to a quarter of an inch higher up, and through 
the ekin only. The piece of integument included between 
these two lines ia then dissected off. Another curved inci- 
sion must now be made from one angle of the wound to the 
other, and a little below the last, tlirough the muscular 
fibres and cellular 
tissue, down to the 
cartdage The mus- 
cular and other tis- 
sue between this 
and the first inci- 
sion 13 also to be 
removed, and the 
subjacent cartilt^ 
exposed With the 
knife held oblique- 
FiQ 1*. ly, a narrow strip is 

now to be cut from the cartil^e, the whole length of the 
wound, one-sixteenth of an inch wide on the outer, but bev- 
eled to a line on the inner surface. If the wound be now 
closed by deep sutures, which include everything but tho 
cartilage, the lashes will be found to be well turned out. 
In the figure, one suture is shown in position. This opera- 
tion requires care, but gives excellent results. 

If the personal appearance of the patient is of little or no 
consequence, the operation known as sc<dping is simple, 
effectual, and easily performed. It consists merely in tho 
entire removal of the slip of skin containing the roots of 
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the cilia, by means of an incision along the edge of the lid, 
just behind the lashes, and another along the front, one- 
eighth of an inch from the margin. The wound may be 
left to heal by granulation. 

The entire inversion of the lower lid, before mentioned, 
may be readily controlled, if seen in the beginning, by 
turning the lid out and retaining it in its position by means 
of adhesive plaster, until the irritation which causes the 
entropium has subsided. If the affection is chronic, an 
elliptical slip may be cut from the skin with the scissors, 
the parts having been first pinched up, to find out how 
much it is necessary to take away. The edges of the wound 
should be united by sutures. 

EcTROPiUM or e version of the lid, may exist in varying 
degrees. The lightest form is that pushing of the punctum 
away from the ball which occurs in old blepharitis with 
hypertrophied margins. The treatment is such as is ajD- 
plicable to that disease, combined with slitting of the canali- 
culus. Eotropium of the lower lid is often an accompani- 
ment of paralysis of the facial nerve. The lid drops by its 
own weight, in consequence of the loss of support from the 
orbicularis, sags away from the ball, tears accumulate in the 
hollow, and irritation and swelling of the conjunctiva follow, 
pushing the cartilage over in its axis. Galvanization of 
the orbicularis sufl&ces for the cure, although it is sometimes 
necessary also to slit the canaliculus. 

Severe catarrhal or purulent inflammation of the con- 
junctiva, especially if prolonged, often produces ectropium. 
The conjunctiva becomes very much swollen and presses the 
lids apart, and spasmodic contraction of the orbicularis, or 
sometimes accident, everts the lids. Once everted the whole 
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lid is Strangulated by the orbicularis and the conjunctiva 
becomes hypertrophied. The obvious treatment for this 
condition is to press the lid back into its place and keep it 
there by a compress and bandage, at the same time apply- 
ing remedies to the inflamed conjunctiva. Perseverance in 
this course, often for weeks, is necessary for success. If 
the inflammation has subsided, and only hypertrophy and 
eversion remain, a narrow slip of the exposed and thick- 
ened conjunctiva may be excised from one end of the lid to 
the other. A strong silk thread with a needle at each end 
having been provided, one needle should be passed through 
the conjunctiva at a point between the wound and the edge 
of the lid, carried down behind the lowest part of the con- 
junctival sac and pushed through on to the cheek or brow, as 
the case may be, emerging one or two inches from the eye. 
The other needle is passed in the same way at from an eighth 
to a quarter of an inch distance from the first. Traction made 
on the ends of the thread will now pull the lid back into 
its place, and it may be secured in position by tying the 
threads over a small roll of plaster. Two or three such 
threads should be put in along the lid, so as avoid too much 
tension on one point. This is known as Snellen's stitch. 
If there is not much hypertrophy, the excision of conjunctiva 
may be omitted. If the lid has been lengthened by long 
continued existence of ectropium of this kind, a V-shaped 
piece may be cut from the middle of its border and the 
wound united by a hare-lip suture. Or, if the stretching 
is mostly at the outer end of the lid, a similar piece may be 
taken away close to the outer canthus. 

The worst form of ectropium results from the contrac- 
tion of cicatrices following bums, wounds and sloughing of 
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the skin and cellular tissues from infiammatiou. If seen 
sufficiently early the deformity may be prevented by paring 
tlie edges of thelids and uniting them by suture until thestage 
of contraction is passed. Even after ectropium Las become 
confirmed, this method may be used, if the loss of tissue is 
not too great. The cicatrix must) of course, be divided and 
the akin loosened snfBciently to allow the lid to be easily 




brought into apposition witb its fellow. Large ulcers, from 
the loss of tissue, may be bastened in healing by grafts of 
akin taken elsewhere. Care must be used to protect them 
from pressure and to keep them warm. 

Eversion of the lower lid in case the cicatrix is small, 
ma,y sometimes be remedied by making a V-sbaped inci- 
sion of tbe skin of the cheek {Fig. 15), the two arms of the 
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V embracing the ends of the lid^ dissecting up the included 
flap, which 13 to be left attached at the taieal margin, freeing 
all adhesions, turning in the ]id, if necessary, with a 
Snellen's stitch and bringing the two sides of the wound to- 
gether, leaving a small V at the top. 

The eversion, with lengthening, of the lower lid, which 

occasionally follows old blepharitis, may be remedied 

by Graefe'a operation (Fig. 16), which consists in freeing 

the lid from its attachments by an incision behind the free 

edge, from the punctum to the outer canthus, and two 

vertical incisions, each three- 

■jS! ^\L±-J~£J^ / quarters of an inch in length, 

jgri^^^^^^^Bp^^'j; from the two ends of the 

^^^^^^^^B^^^P" first. The included flap is 

^^^^^^»^j^^^ to be dissected free, pulled 

( ^^''^ j position while it is fixed by 

I I sutures along the vertical 

incisions. A small V-shaped 
Fio.ifl. piece snipped from the 

comers remedies the excessive length of the lid. Conjunc- 
tiva and skin are to be ^ain united by sutures, the free ends 
of which should be attached to the forehead to aid in retain- 
ing the parts in position. 

Elepharoplasty, or the operation of forming a new 
eyelid, must be had recourse to in cases where the cioatrioea 
are extensive, binding the lid in its everted position, or 
when there is necessary loss of tissue from excision of tu- 
mors or otherwise. The operation consists in shifting a 
flap of sound skin from some adjacent portion of the face, 
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or even from another part of the body, to fill the gap left 
by freeing the lid from an abDormal position, or by the 
removal of a tumor. The flap should be takeo from sound 
skin, if possible. It should be somewhat larger than the 
gap it is intended to fill, to allow for inevitable contraction, 
and to avoid stretching. It must be secured in position 
by numerous fine sutures. The 
base of the flap bIiouM be broad 
enough to maintain its vitality, 
and should be twisted as little as 
possible, The surrounding tissues 
should be stretchetl very gently, 
and if there is excess of tension in 
any direction, it should be relieved 
by appro- 
priate in- 
cisions. 
The ilap is 
very liable 
to slough, 
and must 
Ije nursed 
Fio. II. according- 

ly. There should be no bleeding from the surface to 
which it is adapted. Enough pressure must be used for 
twenty-four hours to insure coaptation of surfaces, but 
not enough to interfere with the feeble circulation. After- 
ward all pressure must be removed, and any indication of 
depressed vitality, or the appearance of a faintly purple 
patch near the end of the flap, must be met by the frequent 
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application of hot water, and the protection of warm cotton, 
without pressure, during the intervals. With r^ard to 
the direction of the incisions, much mast be left to the in- 
genuity and good judgment of the surgeon, but the accom- 
panying figures (Nos. 17 and 18) give the lines 
which are generally uswl. 

TtiMona of the llda do not differ in constitution 
ir treatment from tliose in other parts of the body. 
In excising tbem, it is 
. especially necessary, 
; however, to preserve 
sufficient skin for cov- 
ering the parts without 
I* stretching. Wherever 
possible, particularly in 
the removal of ncevi, it 
is advisable to use Snel- 
len's clamp, to avoid 
bleeding. EpicaMhaa is a congenital deformity, consisting 
of a crescentic fold of skin, springing from the side of the 
nose and covering more or less of the inner cauthus. It 
frequently disappears with the growth of the individual, 
but if persistent after the nose is fully developed, may be 
removed by the knife. Coloboma of the lid is a congenital 
fissure of the same character aa hare-lip. It may be treated 
in the same way, by paring the edges and uniting them by 
deep suture. 
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CHAPTER III. 

DISORDERS OF THE LACHBYMAL APPABATUS. 

It is very uncommon to find the lachrymal gland the 
seat of disease, Daeryo-adenitia, or inflammation of the 
gland, is a very rare affection, comes on slowly, with hyper- 
secretion of tears, and develops itself as an enlargement of 
the organ, due to cell proliferation. It pushes the eye out 
of place, and may endanger its integrity by stretching the 
optic nerve. If not amenable to the ordinary treatment 
of inflammation, the gland should be extirpated with the 
knife. Ddcryops is a rare tumor, caused by obstruction of 
a duct of the gland and, if the upper lid be everted, ap- 
pears just under the conjunctiva, as a bluish, translucent 
cyst, which may be emptied by pressure. A seton of fine 
silk, passed through its conjunctival walls, will suffice for 
its cure. In twmors of the gland, whether cancroid, cystic, 
hypertrophy, adenoma, etc., it is well to have recourse to 
operative measures at an early stage, in order to protect the 
eye. The ball may project down and inward, and be 
partially uncovered so that the cornea is apt to suffer. The 
stretching of the nerve may produce neuritis and subsequent 
atrophy. An incision for the removal of the tumors should 
be made close to the margin of the orbit, at its upper and 
outer angle. The gland reaches somewhat deeply into the 
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orbit, and care should be used to dissect out every trace of 
its tissue. 

Epiphora, or watery eye, is annoying, not only from 
the discharge'of tears over the cheek, but because the accu- 
mulated fluid collects in a wedge-shaped layer in front of 
the cornea, supported by the edge of the lower lid, and in- 
terferes, more or less, with vision. When not due to ob- 
struction of the lachrymal passages, it will usually be found 
to depend upon the irritation of an incurved eyelash, a 
foreign body in the cornea or conjunctival sac, or to granu- 
lations or hyperaemia of the tarsal or retro-tarsal conjunc- 
tiva. Removal of the cause will, of course, relieve the 
symptom. Occlusion of one pundum may cause little or 
no annoyance from epiphora, the tears being carried off by 
the other. If troublesome, however, the punctum may be 
made patulous by means of a needle and kept open by the 
use of an Anel's probe. 

Obstruction of the Lachrymal Passages may 
arise from various causes and in various parts of the canal^ 
but much the same treatment is involved under all circum- 
stances. The mucous membrane lining the canaliculi be- 
comes inflamed from contact with foreign bodies, or through 
extension of disease from the surrounding parts or the con- 
junctiva. Ulceration and stricture, or even obliteration of 
the canaliculus with epiphora, may result. A wound of 
this region may produce the same effect. Chalky concre- 
tions called Dacryoliths sometimes, though rarely, occur in 
the canaliculi, and give rise to obstruction and inflamma- 
tion. A mass of fimgi sometimes blocks up the canal. 
The growth is similar to the leptothrix buccalis, and is sup- 



DISORDEES OF THE LACHRYMAL APPARATUS. 43 

posed to be derived from the application of saliva to the 
lids. The fungus evinces its presence by causing epiphora 
and irritation at the inner canthus, and the canaliculus may 
be felt to be distended by a cylindrical mass. This, when 
removed by slitting up the canal, is found to be a yellowish 
or dark concretion, sometimes containing particles of chalk, 
and it is possible that it may occasionally degenerate into a 
dacryolith. 

Acute Inflammation of the lachrymal duct may occur by 
extension of disease from the canaliculi, or the nose, as an 
incident in the course of chronic catarrh of the duct, as an 
accompaniment of eiysipelas, either as cause or effect, or 
it may arise without obvious cause. The condition is 
known by the occurrence of an inflammatory swelling to 
the nasal side of the inner cantbus. The lids and conjunc- 
tiva often participate in the swelling ; there is much local 
pain and even febrile reaction of the system. The skin 
becomes . involved, and is red and immovable. Soon 
fluctuation can be detected by the fingers, and the abscess 
will generally break on the surface below the tendo oculi, a 
ligament which connects the inner ends of the tarsal carti- 
lages with the nasal process of the superior maxillary bone, 
and passes in front of the lachrymal sac. After a short 
time the swelling of the mucous membrane subsides, the 
canaliculi become patulous, and tears which enter the sac 
trickle out of the opening of the abscess, mixed with pus 
and mucus. Thus, a Lachrymal Fistula is formed, which, 
unless treated, is generally permanent. In some cases the 
lachrymal bone becomes carious as a result of the inflam- 
mation. 
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Acute inflammation frequently d^enerates into a chrcmio 
catarrh of the duct. This affection, however, just as ofben 
originates by extension of inflammation from mucous sur- 
faces with which the lining of the duct is continuous. ' It 
may be caused, also, by anything which creates a constric- 
tion of the nasal duct. Tears accumulate in the sac, dis- 
tend it, and irritation or inflammation, with epiphora, 
follow. A small swelling may generally be perceived just 
to the nasal side of and somewhat below the inner canthus. 
Sometimes the swelling is so slight as to pass unnoticed. 
Pressure on this spot, however, with the tip of the fore- 
finger, will cause a few drops of muco-purulent matter, 
mixed with tears, to flow from the puncta. This aflection 
is most often developed in relaxed, debilitated or aged per- 
sons, who make no complaint except that of tears running 
over the cheek. The malady, however, is liable at any 
time to take on the acute form and run the course described 
above. 

In the treatment of all forms of lachrymal obstruction, 
the first thing to be done is to relieve the tension of the 
sac or canaliculi. This is best accomplished by slitting up 
either the upper or lower canaliculus with a Weber^s 
knife (Fig. 19). If the latter duct should be selected, the 




Fio. 19. — Weber's Knife, with long, malleable Shank. 

lower lid must be made tense with the finger, while the 
probe-pointed beak of the knife is inserted into the punc- 
tum and introduced vertically for about the twelfth of an 
inch. The knife is then turned so as to be pushed horizon- 
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tally inward toward the nose, and slightly upward until 

the probe point touches the bone. The 
cutting edge, in the meantime, is held di- 
rected upward and backward toward the 
ball. Keeping the point gently in contact 
with the bone, and the lid tense, the han- 
dle is now raised to the perpendicular, and 
during this movement the canaliculus is laid 
open to the sac. The line of the incision 
I should never be upon the free edge of the lid, 
i but should be so mapaged as to coincide with 
^ the line of junction between the free edge and 
I the conjunctival surface. The wound must 
s be kept from uniting for three or four days, by 
I the diurnal use of a probe. Afterward it re- 
I mains open. If there is acute inflammation 
. of the sac the contents will now be evacuated 

1 through the incision, aided, perhaps, by slight 
S pressure, and a lead- water lotion may be applied 
g over the swelling. If the tumefaction should 

2 be so great that it is impracticable to slit the 
canaliculus, the point of a bistoury may be thrust 
between the skin and the caruncle at the inner 
canthus, and an opening made directly into the 

sac, which is very superficial at this point. 
The sac must now be emptied by pres- 
sure several times a day, or as often as 
any accumulation takes place, and imme- 
diately afterward a small quantity of a 
solution of biborate of sodium, gr. iv-x ad fSj, may be 
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placed ia the depression at the inner canthus, and bjr move- 
ments of the lids made to enter the sac After tlie inflamma- 
tion has subsided, if the nasal duct has not become patulous, 
and at once in chronic cases, a No. 3 or 4 Bowman's 
probe (Fig. 20), should be passed through the duct down 
iuto the nose. The probe, which usually comes from 
the shop straight, should be bent to a curve, similar to 
that in the figure. It should then be passed horizontally- 
through the slit canaliculus until it touches the bone, the 
lower lid, in the meantime, being 
held tense. When the point of 
the probe is felt against the bone, 
' the lid may be released, the probe 
turned vertically, with the con- 
cavity of its curve presenting 
^forward, aud then passed gently 
down (Fig, 21) into the nose, 
where its presence may be recc^ 
nized by touching its end, below 
the inferior turbinated hone, with 
Fio. 2i.-introa»«i<.i. of LMhrrm.1 another probe. The nasal duct 
""""^ does not pass directly down, but 

slightly backward and outward, so that when the probe 
is in position, its upper extremity rests near the supra- 
orbital notch. The curve of the duct varies somewhat in 
different individuals, and the probe must be bent accord- 
ingly. It must be left in position for a minute or two 
and then withdrawn. If there be no inflammatory reac- 
tion the probing may be repeated the next day. The 
time during which the probe is allowed to remain in 
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position should be increased daily, until it reaches fifteen or 
twenty minutes. All this time the treatment of the sac is to 
be kept up by means of astringent lotions, in the manner 
mentioned above. One of the best lotions for the purpose 
is boracio acid, gr. iv ad fBj. Under the treatment the dis- 
charge soon diminishes, and in a short time the probing may 
take place at longer intervals ; but even after apparent cure 
it should be performed once a fortnight, for some time. 

If the patient should live at a distance, and the duct 
tolerates probing well, a lead wire may be introduced 
and allowed to remain for several months, if necessary. 
The upper end of the wire may be simply bent over on 
the cheek, and cut off, so that about a quarter of an inch of 
it is visible, or the short arm of it may be neatly shaped and 
proportioned with a knife, so as to He snugly between the 
walls of the slit canaliculus, concealed from view. If, by 
examination with the probe, a stricture of the duct should 
be detected, it should be freely divided with the "Weber's 
knife, which may be made with a long, malleable shank 
(Fig. 19), so that it can be bent for the purpose. Probing 
should then be carried on, as before mentioned. If there 
is a fistula, it will generally heal up under this treatment. 
In obstinate cases, with a tendency to recurrence, very large 
probes may be used, even to two or three millimetres in 
diameter, so that the duct may be stretched beyond the 
possibility of contraction. If all other treatment fails, or 
if the duct is absolutely impassable to the probe, the sac may 
be opened freely at the inner canthus, between the skin and 
the caruncle, and the interior cauterized with chloride of 
zinc, to destroy the walls and obliterate the cavity. 
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CHAPTER IV. 

BISORBEES OF THE CONJUNCTIVA. 

Hyperemia of the Conjunctiva is characterized by 
more or less injection of the vessels, especially in that part 
of the membrane which lines the eyelids. If the lids be 
everted, there is found on their inner surface, in addition 
to the congestion, a swollen state of the papillae, slight in 
degree, perhaps, but still noticeable, especially at the cor- 
ners. The surface of the healthy conjunctiva, not only of 
the ball, but also of the lid, is provided with papillae, simi- 
lar to those of the skin. In addition to these, there are on 
the tarsal conjunctiva numerous papilliform elevations, 
which are very small at the edge of the lid, but increase in 
size as they approach the retrotarsal fold, where they be- 
come continuous with the numerous wrinkles of this portion 
of the membrane. In hyperaemia of the conjunctiva these 
papillae and papilliform elevations, being somewhat swollen 
and congested, give to the inner surface of the lids a slightly 
velvety appearance. There may be also increased secre- 
tion of tears, accompanied by itching or pricking sensations, 
especially when the eyes are used for near work. Hyper- 
aemia may arise from straining the eyes to see' in a dull 
light. This is particularly apt to happen if the refraction 
is hypermetropic or astigmatic. It may also originate in 
exposure to irritating gases, smoke, high winds, or dust, or 
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from the entrance of foreign bodies into the conjunctival sac. 
By a continuance of any of these causes, not sufficient in 
degree or amount to produce inflammation, the disorder 
may become chronic. Treatment simply requires a removal 
of the causes which produce the affection, and the subse- 
quent use of a weak astringent collyrium. It is well to 
bear in mind that, in every case of hypersemia which con- 
tinues without obvious irritating cause, the eye should be 
carefully examined for ametropia. Very often the adapta- 
tion of proper correcting glasses leads to a speedy cure. 
The collyria which will be found most useful, and which 
may be dropped into the eye three times a day, are biborate 
of sodium, gr.iv ad fBj ; sulphate of zinc, gr. ss-j ad fSj ; 
nitrate of silver, gr. ^ ad fgj ; plumbi acetas, gr.j ad fSj ; 
and vin. opii, gtt.vj ad fBj. 

Conjunctivitis, or inflammation of the conjunctiva, is 
of several varieties, dependent mostly upon the cause and 
on the grade of inflammatory action developed ; but one 
form often passes into another, or two kinds may exist at 
the same time in the same eye. 

Catarrhal Conjunctivitis is to some extent a type 
of all the others. The symptoms are those of hypersemia, 
in an aggravated form. It begins usually with a feeling as 
of a foreign body in the eye, or with an itching of the 
caruncle or inner canthus, where a little mucous secretion 
is noticed. This soon increases in amount, and may become 
muco-purutent. The lids are found glued together in the 
mornings. The ball is covered by a network of vessels, 
and the tarsal conjunctiva is thick and velvety. There is 
intolerance of light, swelling of the lids, and the discharge 
4 
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frequently runs over the cheek, producing excoriation. 
There is usually a sense of heat and discomfort about the 
eyes, and sometimes burning pain. As the case becomes 
worse, a rosy border of radiating vessels makes its appear- 
ance around the cornea, which rarely becomes involved, 
with superficial ulceration. Commonly the cornea remains 
bright and clear, and the iris active. Marginal blepharitis 
may be set up, and the lids feel so heavy that the patient 
can scarcely open the eyes. If the afiection should become 
chronic, it may give rise to granular lids. The discharge 
is highly contagious, and many cases originate from the 
ase of a towel by several persons in common, or by the 
accidental contact of individuals. If one person becomes 
afiected in a family, or in an asylum, or school, the disease 
is very apt to spread, in one way or another. Overcrowd- 
ing ard lack of cleanliness accelerate its progress. It may 
originate also from cold, from the presence of a foreign 
body in the conjunctival sac, from diseases of the lids,. from 
any obstruction to the removal of the tears, from the use 
of atropia, and also as a symptom of one of the exanthe- 
mata. 

Treatment. — The first object is, as far as possible, to 
remove the cause of the disease. In view of the contagious 
character of the discharge, if the patient lives in a crowded 
community, he should be isolated ; and, in the case of child- 
ren, the best way to do this is to put them to bed. Slight 
cases tend to recover, without treatment, in a few days. An 
important point is the preservation of perfect cleanliness. 
The discharge should be thoroughly removed, as soon as it 
makes its appearance, with either warm or cold water, as is 
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more agreeable to the sensations of the patient. The eyes 
should be protected from the light, by means of a shade, 
by London-smoke, glasses, or by confinement to a dark 
room, and the patient forbidden to attempt to read, or to 
do near work of any kind which requires the use of vision. 
If there is much burning pain and swelling of the lids, 
with great sensitiveness on the part of the patient, the use 
of a solution of biborate of sodium, gr. iv ad f.Sj, every 
hour, or oftener, with cold, wefc cloths constantly applied 
during the intervals, gives great relief. 

The manner of applying a collyrium is a matter of con- 
siderable importance, not only to the comfort of the patient, 
but also as regards the thoroughness of the application. If 
the eye is opened and a cold solution dropped on the ball, 
the shock is disagreeable, the lids close spasmodically, and 
the fluid is forced out before it has reached any parts except 
those nearest the edges of the lids. As the whole conjunc- 
tival sac is usually involved, however, it is desirable that 
the lotion should penetrate everywhere. This may be 
accomplished by placing the patient in any position, with 
the face horizontal and the eyelids closed, and by pouring 
a half teaspoonful of the fluid into the hollow at the inner 
canthus. The eye should then be gently but widely 
opened, by drawing on the skin of the lids, which should, 
at the same time, be pulled slightly away from the ball, 
and this action should be repeated several times in succes- 
sion. If there is any sign of the cornea being involved, a 
solution of atropia sulphate, gr. j ad fSij, should be dropped 
in the eye, three times a day. 

As the sensitiveness of the parts diminishes, the strength 
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of the solution of biborate of sodium may be increased, up 
to gr. X ad fSj. Or it may be replaced by zinci sulphas, 
gr.ij ad fSj, used three or four times a day, or zinci 
chloridi, gr. j ad fSj. Of either of these, from five to 
twenty drops may be applied with a medicine dropper. If 
the discharge is very copious, and the eye not too irritable, 
a collyrium of argenti nitras, gr. j ad f.Sj, used three times 
a day, is very effectual. If this prove too exciting, a so- 
lution of tannic acid, gr. viij ad fBj, will act admirably. 
Plumbi acetas, gr. j-ij ad aqua, fSj, answers well, if the 
cornea is perfectly sound; otherwise, there is always a 
danger of a permanent white deposit of the carbonate in the 
tissue of the membrane. During the entire continuance of 
the treatment, the edges of the lids should be kept from 
adhering to one another, by the use of cosmoline, or other 
bland ointment. If the patient can be seen frequently, 
and the parts are not too sensitive, the duration of the 
treatment may be materially shortened, by everting the lids 
(page 26) daily, and painting their conjunctival surfaces 
with a four to ten grain solution of nitrate of silver, 
according to the violence of the inflammation and the 
copiousness of the discharge. The application may be 
made, by means of a stick or cotton holder, with a little 
mop of absorbent cotton twisted on the end. A similar 
mop, charged with warm water, should then be passed over 
the surface, to remove any excess of the caustic. A sepa- 
rate mop should be used for each eye, and the cotton should 
be renewed for every fresh application. If the affection 
shows a tendency to become chronic, no one solution should 
be used after its action ceases to be beneficial, and any of 
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those above mentioned may be employed, one after the 
other. But the daily application of nitrate of silver, in the 
manner before mentioned, to the tarsal conjunctiva, is espe- 
cially effectual ; care being used to diminish the strength 
of the solution as the condition improves. 

Autumnal Conjunctivitis. — About the middle or 
latter part of August, in every year, a number of cases of 
what at first sight appears to be a catarrhal conjunctivitis 
of a very aggravated type, begin to present themselves for 
treatment. The affection commences, as usual, with an 
itching or pricking sensation in the caruncle, or the con- 
junctiva in its vicinity. The two eyes are generally simul- 
taneously affected, although one may be much worse than 
the other. The irritation soon spreads throughout the 
conjunctival sac, and while still moderate may be allayed 
by gentle pressure with the fingers. Redness and swelling 
of the conjunctiva of the lids, and suffusion of the ball, with 
lachrymation, follow the itching. The redness is especially 
noticeable at the inner canthus. Intolerance of light comes 
on as the vascular congestion spreads, and an attempt to 
open the eyes provokes a free discharge of tears and mucus, 
which ultimately excoriates the skin of the lower lid. The 
increase of the inflammation is accompanied by paroxysms 
of itching, which occur suddenly, at irregular intervals, and 
which excite an almost irresistible desire to rub the eyes. 
If this inclination is yielded to, there immediately follows 
an exacerbation of all the symptoms. The eyes burn, the 
papillary structure of the tarsal conjunctiva becomes hard 
and turgescent, and grates against the ball with its every 
movement. The tears and. mucus are poured out in 
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abundance, and the lids become red, swollen and cede* 
matous. Marginal blepharitis and styes occur, the lids are 
stuck together in the morning, and the disorder tends to 
chronicity, although it usually disappears with the occur- 
rence of frost. As a general rule, there is more or less 
nasal catarrh, with sneezing, from the beginning of the 
disease ; but often it is so slight that the patient does not 
notice it, unless his attention is specially called to it by 
inquiry. On the other hand, the ocular affection may be 
merely the initial symptom of an attack of hay fever. 

TreaJtmenL — So long as the acute symptoms persist, the 
disease appears to be aggravated by the local use of astrin- 
gents, and, under the circumstances, the greatest relief will 
be obtained by the constant application of infusion of slippery 
elm bark, or sassafras pith, to the conjunctiva, with cosmo- 
line to the lids at night. Oxide of zinc should be added 
to the cosmoline, in the proportion of three grains to the 
drachm, if the lids become excoriated. If the itching is 
intense camphor water may be added to the demulcent, in 
the ratio of one to four. As the tendency to the paroxysms 
of itching decreases, borax may be cautiously added to the 
slippery elm mixture. Finally, this may be abandoned in 
favor of a tannin collyrium, which will usually suffice for 
the cure. During the whole course of the affection quinine 
should be administered, in doses of one or two grains three 
times a day, and bromide of potassium given at night, in 
sufficient quantities (ten to sixty grains) to allay irritability. 
If the patient is troubled with chilliness, and is very sensi- 
tive to currents of air, ten drops of the tincture of bella- 
donna may be added to each dose of quinine. The eyes 



DISORDERS OF THE CX)NJUNCTIVA. 55 

should^ of course, be protected from the light and given as 
much rest as possible. 

Purulent Conjunctivitis is simply a more intense 
form of the same disease as that described as catarrhal. It 
begins with intense congestion, both of the ocular and tarsal 
conjunctiva. This hypersemia is accompanied by numerous 
extravasations of blood in the tissue of the membrane. 
There is, at the same time, a rapid cell proliferation, which 
shows itself first as a thin, serous discharge ; but in less 
than forty-eight hours there is a tendency to fatty degen- 
eration, and the copious formation of creamy pus, which 
runs down over the cheek. At the retrotarsal folds, where 
the conjunctiva is most loose, there is the greatest amount 
of swelling. The lids are thrust away from the ball, with 
a tendency to eversion, and if the lid is turned accident- 
ally, or by an attendant, and not at once replaced, the orbic- 
ularis contracts, the swelling increases, and this condition 
of acute ectropium is vefy likely to end in the destruction 
of the cornea, from want of protection. The tarsal con- 
junctiva is, at first, bright red and smooth ; but in less 
than two days becomes velvety, from hypertrophy of the 
papillary structure. The conjunctiva of the ball is red, 
and at first infiltrated with a serous fluid ; but as the in- 
flammation becomes severe, the conjunctiva grows more 
dense and fleshy, standing up in a ring around the cornea, 
and overlapping its margin. This is the condition called 
Chemosis, The pain is often severe, and of a burning 
character. The tarsal integument is red, and the lids swol- 
len, soft, oedematous, and increased in temperature. The 
upper lid, filled with morbid products, is too heavy for the 
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levator to raise. In some cases the pus is fibrinous in 
character, so that it may be peeled off in masses, often leav- 
ing an excoriated surface beneath, and such instances are 
sometimes described as a separate variety of disease, Mem- 
branoua Conjunctivitis. The distinction, however, is of no 
especial value, and does not affect the treatment. 

The complication which is really to be feared, however, 
is ulceration of the cornea, and this membrane is never safe 
until the symptoms commence to abate. It may be considered 
as an axiom, that the greater the chemosis the greater the 
danger, for the sources of nutrition of the cornea are 
more largely cut off. Frequently a narrow ulcer makes its 
appearance, running round the surface, parallel and near 
to the margin. This Annular Ulcer spreads in the direction 
of it's length, often insidiously, partly concealed beneath the 
overhanging chemosis. The central portion of the cornea 
looks bright and clear, and the surgeon feels sanguine that 
valuable sight will be saved. In' the meantime the ulcer 
has slipped round more than half the circumference, and 
the centre suddenly sloughs. At other times the morbid 
process commences as a spot of purulent infiltration near 
the margin, and rapidly extends, until the greater part of 
the cornea is involved ; or several spots may simultaneously 
appear in different positions, perforation may take place, 
the iris presents itself in the gap, and iritis follows ; or the 
whole interior of the eye may become involved. When the 
cornea bursts, the pain and tension are at once relieved, and 
the patient imagines that he is at last beginning to 
recover. 

If the affection runs into a chronic stage, the papillary 
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structure of the tarsal conjunctiva becomes so much hyper- 
trophied as to present a warty appearance, or finally, tra- 
choma may be developed. 

Purulent conjunctivitis arises, in rare instances, without 
assignable cause ; oftener it comes on in the course of the 
catarrhal variety ; but, most frequently, it is the result of 
contagion, either from the eyes of persons similarly affected, 
or from other sources. Newly-born children are sometimes 
infected by the secretions with which they come in contact 
in passing through the vaginal canal, or perhaps accident- 
ally, a few days after birth. It is not safe to infer, in such 
a case, that the mother has gonorrhoea, for any muco-puru- 
lent secretion seems to be sufficient to give rise to the 
disease. Such an ophthalmia neonatorum frequently affects 
one eye only, but oftener both. The degree of the inflam- 
mation varies very much in different cases, probably owing 
to the nature of the infecting material; sometimes not 
advancing beyond the condition described as catarrhal, at 
others displaying the worst characteristics of the purulent 
form. Gonorrhoea! ophthalmia is another variety, depend- 
ent upon contamination of the eye with the purulent 
urethral discharge, and is one of the worst forms of ocular 
disease to be met with in ophthalmic practice. Great care 
is requisite to save the sight of an individual suffering with 
this malady. The intensity of the symptoms, and the fact 
that the patient has a urethral discharge, are the only cir- 
cumstances upon which a diagnosis can be based. 

Mild cases of purulent conjunctivitis may be cured in a 
week or two, but severe ones last as many months. The 
later in the disease the corneal ulcer makes its appearance, 
the greater is the hope of saving the eye. 
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Treatmerd, — If one eye only is affected, the first thing to 
be accomplished is to make the other safe from contamina- 
tion. This may be done in some cases by merely advising 
the patient of the magnitude of the risk he is running ; 
but such a course should not be ventured upon unless the 
individual possesses considerable intelligence and self con- 
trol. In any other case the sound eye should be covered 
in with a cotton compress and a bandage, or, perhaps, a 
watch crystal may be fixed over the eye by means of adhe- 
sive plaster, in such a manner as to allow of vision and yet 
to keep out all fluids. The patient should be isolated as 
much as possible, in order to avoid danger for others. In 
the commencement of the affection, if there is much swell- 
ing of the lids or conjunctiva, iced compresses must be ap- 
plied continuously. On a block of ice, by the bedside, may 
be kept five or six pieces of folded, soft linen or muslin. 
Each of these must be large enough to cover both eyelids, 
and they must be used in rotation as fast as may be neces- 
sary to keep up the impression of cold. A large part of the 
time the patient may do this for himself, but a nurse must 
be at hand to rslieve him when fatigued. If pain is se- 
vere, a few drops of a solution of atropia sulphate, gr. iv 
ad fSj, should be placed in the eye every three hours until 
mydriasis is produced. If this does not afford relief, four 
or five Swedish or Spanish leeches should be applied to the 
temple, an inch behind the outer canthus. If the ocular 
conjunctiva is puffed up with serous exudation, four or five 
incisions may be made, radiating from the cornea; but 
these will probably be too late if deferred until a fleshy 
chemosis is established. 
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Great cleanliness should be observed with regard to the 
discharge, which, as fast as it appears, should be wiped 
away with scraps of rag or absorbent cotton. Astringents 
seem often to aggravate the affection so long as the dis- 
charge is thin and serous. The strength or frequency of 
use of astringent coUyria must be in direct proportion to the 
amount of pus in the discharge, and on the nitrate of silver 
is our chief reliance. If the swelling is not too great to 
permit the access of an ordinary coUyrium to all parts of 
the conjunctival sac, a solution of the salt, gr. ss-j ad 
fSj, may be applied, as before directed, every half hour, 
hour or two hours. But, if we cannot be sure of the 
thoroughness of the application, it is better to evert the lids 
and to use a solution, gr. x ad fBj, with the mop. The 
lids must be treated separately, the upper one while the 
patient rolls the eye as far down as possible, so as to expose 
the retrotarsal fold ; the lower while the eye is rolled up- 
ward. If the cornea is ulcerated the excess of the caustic 
must be washed off before the lid is replaced. The fre- 
quency of this application must depend on the copiousness 
of the discharge, and so long as the white eschar which 
the caustic produces remains, it is worse than useless to 
repeat it. Generally, once a day is sufficient, or twice if 
the case is one of unusual severity. After each application 
the cold dressing must be renewed. Eversion of the lids 
imder such circumstances always causes great pain, and 
should not be practiced any oftener than is necessary. A 
half-grain solution of nitrate of silver, a two to four-grain 
solution of alum, or ten-grain solution of borax, may be 
used every two hours or oftener in the intervals. The 
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strength of the caustic applications and the frequency of 
their use must diminish as the secretion and swelling be- 
come lessened. 

It is of great importance in the treatment of these 
cases^ especially in children, to get frequent and 
complete views of the cornea. But it is better to 
go without than to handle the eye roughly in the 
attempt, as the cornea may very possibly be burst 
in the process. In the case of a child, the upper 
lid should be gently raised with an elevator (Fig. 
22). If there 
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Fio. 22.— Lid Elevator, Doable. 

pupil. If perforation has nearly taken place, the 
layer of corneal tissue constituting the floor of the 
ulcer being very thin and perhaps bulged outward 
by the pressure of the aqueous humor, paracentesis 
should be at once performed, with a needle (Fig, 
23), in the corneal margin. The needle must be 
introduced through the corneo-scleral ring, if pos- 
sible, and in such a manner that the blade may 
lie parallel to the plane of the iris, in order to 
avoid wounding the crystalline lens. When the puncture 
is completed and the instrument gently withdrawn from 
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the wound, the evacuation of the aqueous humor soon gives 
a feeling of great relief. The wound should be reopened 
for several days in succession, with a stilette, or with the 
needle, if necessary, until the condition of the cornea shows 
that there is no longer any need for interference. 

DiPHTHERiTio Conjunctivitis is a somewhat uncom- 
mon form of disease in this country. Every year, however, 
one or more cases present themselves at Wills Hospital. 
It is important, with regard to treatment, to be able to 
distinguish between this disease and purulent conjunctivitis. 
The essential feature of the affection is the exudation, within 
the tissue of the conjunctiva, of a pale, yellowish, firm 
effusion. This may occur in patches only, or it may invade 
the entire membrane. The severity of the disease depends 
upon the extent of tissue involved. The lids are hot, 
red, swollen and brawny, and the patient suffers consider- 
able pain. It is often difficult to open the eyes, and ever- 
sion of the lids is accompanied by hemorrhage and severe 
suffering. The portions of the conjunctiva affected are 
yellowish in color, not red nor villous, and but little swol- 
len. If the entire membrane is affected the eye is almost 
surely doomed to destruction. The stage of infiltration 
lasts from five to ten days, and is followed by suppuration, 
and finally by a shrinking of the parts involved, which, in 
the lids, gives rise to entropium. 

TreatTMut, — The affection is contagious, and the same 
care must be taken to guard the sound eye, if one only is 
involved, as is to be exercised in the purulent form. Iced 
compresses should be applied to the lids with an industry 
proportioned to the amount of heat and swelling in the 
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parts. Caustics and astringents merely aggravate the 
disease during the first week, or as long as the process of 
infiltration is going on. When suppuration sets in the 
same local applications may be made as were recommended 
for purulent conjunctivitis. The general treatment for 
diphtheria, if any is necessary, must be dictated by the 
peculiar views of the practitioner. 

Trachoma, foUicfukur eonjundivUiSy or granular lids, is 
a tenacious, insidious and destructive disease, which belongs 
mostly to the conjunctiva of the lids. It depends upon a 
deposit of lymph corpuscles, which may accumulate in 
little masses, like sap-sago grains, beneath the epithelium, 
or may be more or less infiltrated through the tissue of the 
conjunctiva. These grains may exist for a considerable 
time without causing irritation, or they may arise in the 
course of inflammatory conjunctival affections. If the lids 
be everted, their inner surfaces may be seen to be studded 
with round, yellowish, almost translucent granules, which 
are particularly abundant in the retrotarsal folds. If not the 
result of inflammatory disease, these granulations certainly 
predispose to it, and attacks come on sooner or later, 
attended with great irritability of the eye, profuse lachry- 
mation, some mucous secretions, intolerance of light, and 
spasmodic resistance of the orbicularis to any attempt at 
examination. If the hot and swollen lids be everted, the 
distinctive granules are seen everywhere, projecting above 
the surface of the bright red and smooth tarsal conjunctiva. 
Aftei; the continuance for some time of severe inflamma- 
tion, the normal papillary structure of the membrane 
becomes greatly hypertrophied, and this, interspersed with 
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the trachomatous granules, gives the everted lid the appear- 
ance of the granulating surface of a wound. As the 
inflammation subsides, the lymph corpuscles are replaced 
by cicatricial tissue, which seams the inner surface of the 
lids in all directions, and in contracting, like the tightened 
string of a bow, increases the concavity and apparently 
lessens the size of the tarsal cartilages, produces trichiasis 
and entropium, makes tense bridges across the conjunctival 
cul-dc-sac and diminishes the extent of the membrane in 
every part. The worst form of this condition is known as 
Xerosisy and in addition to the almost total obliteration of 
the conjunctival sac, involves destruction of the glands 
which moisten the mucous membrane and consequent opac- 
ity of the cornea. 

In the course of trachoma the cornea almost invariably 
suffers. Frequently vascular haziness commences at the 
upper edge and may spread thence over the entire membrane, 
covering it with an opaque, red coating, which is known as 
Pannus. Or phlyctenular ulcers may be developed, leading 
to perforation of the cornea and iritis. 

Trachoma seems to depend often on unfavorable hygi- 
enic conditions, particularly on overcrowding. It affects 
especially the inhabitants of low, damp lands, is allied to 
lymphatic disease in other organs, and is at the same 
time contagious. If it effects an entrance into a school or 
asylum, it is difficult to dislodge, and every child attacked 
should, therefore, be separated from the others and be kept 
isolated until perfectly cured. Every individual shoi^Id be 
provided with his own towel, which should be used by no 
one else, and all washing of faces and hands should be done 
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by means of water as it runs from a faucet. Basins should 
be discarded. From time to time all the eyelids in the 
house should be everted and examined, in order to detect 
the disease in its first stages. The hygienic conditions 
should, of course, be improved, if possible. Mild cases of 
the disease are amenable to treatment, and end in perfect 
recovery ; but after severe forms of the affection the eyes 
always continue to be irritable, new attacks of inflammation 
supervene upon slight causes, and it is difl&cult to prevent 
some opacity of the cornea and impairment of vision. 

TrecUment, — This must be adapted to allay the inflam- 
matory action in the conjunctiva, and at the same time 
produce absorption of the granulations. The lymph cor- 
puscles of which the latter are composed penetrate too 
deeply into the tissue of the membrane to admit of their 
destruction by means of caustics, and the only way in 
which their removal can be attained is by stimulating the 
action of the absorbents. A variety of agents may be em- 
ployed for this purpose, and the more irritable the eye the 
milder should be the application ; the object being to avoid 
the production of inflammatory reaction. If there is but 
little redness or swelling about the lids, they may be 
everted and the granulations touched daily with sulphate of 
copper, the excess of which should be washed off with 
water, by means of a dossil of absorbent cotton, before the 
lids are returned to position. The copper for this purpose 
niay be conveniently used in the form of a pencil, made by 
rubbing down a crystal of the salt to the proper shape. If 
the eye looks more irritable, a ten-grain solution of nitrate 
of silver may be applied with a mop, and the excess washed 
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off as before. A still milder application, and one from 
which the best results are often obtained, is a pencil of 
alum. To alternate with this, the Glyceritum Acidi Tan- 
nici of the U. S. Pharmacopoeia may be used with a mop. 
These milder applications may often be used twice a day. 
If the irritation and swelling are great, the integument of 
the brow should be painted with tincture of iodine and the 
eye fomented, for ten minutes at a time, every two hours, 
with a hot infusion of extract of belladonna, 3j ad Oj, 
or cold, wet compresses may be applied if more 
agreeable. If free secretion result recourse may again be 
had to the solution of silver. If no relief follows in two 
or three days, an eight-grain solution of tannin may be 
instilled three times a day. Pannus generally yields to the 
j udicious treatment of the lids. If the tarsal conjunctiva 
become smooth and cicatricial, mild applications only 
should be made. If trichiasis or en tropin m result, a suit- 
able operation should be performed for their relief. In 
inveterate cases of pannus which defy all the above-named 
remedies, it is allowable to inoculate the conjunctival sac 
with gonorrheal discharge, but the instances which require 
such heroic treatment are fortunately rare. The resultant 
inflammation in such a case is permitted simply to run its 
course, and the subsequent clearing of the cornea is a matter 
of time. It will not be safe to resort to this method if 
there is the smallest portion of clear cornea to be seen. 

Phlyctenular Conjunctivitis is an affection char- 
acterized by the appearance of one or more papules or 
vesicles upon the ocular conjunctiva, generally near the 
cornea. Each papule or phlycteniUa is seated in a Iktla 
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patch of congestion, toward which converge enlarged 
vessels from the equator of the eye. In a few days the 
summit of the phlyctenula generally becomes converted 
into a pellucid vesicle, which bursts, leaving a shallow ulcer 
with a yellowish floor, and healing soon takes place. The 
manifestations of the disease are somewhat variable. In 
some cases little patches of congestion only mark the tend- 
ency to the eruption, which never gets beyond this stage. 
In others one or more minute vesicles suddenly appear, 
without any hypersemia, remain a day or two and disap- 
pear. Sometimes the affection assumes a chronic form, and 
a ring of thickened, moderately congested tissue surrounds 
the cornea and remains there for months. The patient 
experiences but little annoyance from phlyctenulse seated 
upon the conjunctiva. There is but little, if any, pain 
or intolerance of light. When the disease attacks the cor- 
nea, however, it is very distressing ; but this form will be 
considered in a future chapter. 

Children are more liable than adults to an eruption of 
phlyctenulse, and the appearance of the disease may be 
considered as indicative of derangement of the general 
health of the individual. When the attacks are recurrent, 
as is frequently the case, they may always be traced to 
some vice of the constitution, to improper food or other 
defect in hygienic conditions. The children of the poorer 
classes are especially liable to the disease, and it is not im- 
probable that the use of nervous stimulants, such as tea 
and coffee, at a tender age, has often much to do in pro- 
ducing the result. 

Treatmefrd. — An ointment of the yellow oxide of mer- 
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cury, gr.j ad cosmoline 3j, is the stereotyped remedy for 
this malady. A piece about the size of a small shot may 
be placed in the conjunctival sac, between the lower lid and 
the ball, twice a day. The salve quickly melts, and should 
be gently rubbed around by means of the closed lids. In 
some cases there is considerable conjunctival Jiyperaemia, 
and a coUyrium of tannin, gr. viij ad fBj, used three times 
a day, will be better tolerated than the salve. This solu- 
tion is liable to imdergo change, and should be made afresh 
if any precipitate appears in it. A favorite collyrium is 
composed of corrosive sublimate, gr.j, water fSvj. It is 
somewhat more irritating than the tannin solution. The 
latter is an excellent remedy in cases which are disposed to 
become or are already chronic. Calomel, dusted in lightly 
with a camel's hair pencil once or twice a day, is a mild 
and generally efficacious remedy. 

Pterygium is a thickening of the conjunctiva, of a tri- 
angular shape, with the point resting on the cornea. The 
base is sometimes only a few lines from the cornea, but it 
usually extends to the inner canthus, and very few pterygia 
occupy any other than the nasal side of the eye. If con- 
junctivitis occurs, the growth causes annoyance by becoming 
swollen and irritable. Pterygium is tnostly caused by long- 
continued irritation or inflammation of the conjunctiva, but 
may also arise from cicatrices. . It is composed of a hyper- 
trophy of the connective tissue elements of the conjunctiva. 
It very rarely grows sufficiently far across the cornea to 
cover the pupil, or becomes large enough to interfere with 
the movement of the eye. 

Treatment. — If there is conjunctivitis, the appropriate col- 
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lyria, etc., should be employed, and with the subsidence of 
the inflammation the pterygium ceases to be troublesome. 
If the growth should be objectionable, on account of cos- 
metic considerations, it may be readily removed by an 
operation. Arlt's method is the one asually followed, and 
is most satisfactory in its results. The whole thickness of 
the pterygium should be grasped, at the corneo-scleral 
junction, with a pair of fixation forceps (Fig. 24), and the 

[ ^^~^^M portion overlying the cor- 

-— ^g^^^^^g gM nea should be cleanly dis- 

Fio. 24.-rixation Forceps. SCCtcd off with the poiut 

of a Beer's or other sharp knife. Then, with a pair of 
scissors which cut well at the point, the growth should be 
freed from the conjunctiva on each side, and neatly dis- 
sected up from the sclera, for a quarter of an inch or more 
from the border of the cornea. Lastly, the conjunctiva 
from each side, having been loosened from the sclera if 
necessary, may be brought together in the middle of the 
wound by a suture, and the pterygium left to atrophy. 

If the mass is very large, this procedure may be varied 
by dissecting up the pterygium to the inner canthus, loosen- 
ing the lower flap of the conjunctiva freely from the sclera, 
turning the pterygium down behind the lower lid into an 
incision made in the conjunctiva to receive it, stitching it 
there and bringing the conjunctiva together by sutures 
across the gap from which the growth has been dissected. 

Pinguecula is a small collection of fat or yellowish 
connective tissue, under or in the conjunctiva, at the mar- 
gin of the cornea, in the horizontal meridian of the eye. It 
is sometimes annoying, on account of its appearance, and 
may be readily dissected off. 
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Foreign bodies in the conjunctival sac generally fix 
themselves under the upper lid, or in the retrotarsal folds. » 
They are readily found by everting the lids (page 26) and 
if concealed in the retrotarsal folds, may be brought into 
view by causing the eye to be rolled strongly downward or 
upward, as the case may be. An easy method of everting 
the upper lid, if the eye is not deeply set, is as follows : 
the patient should be told to look down, the thumb of one 
hand should be pressed against the forehead just above the 
eyebrow, and at the same time the cilia should be taken 
between the finger and thumb of the other hand, and the 
lid gently pulled away from the ball. The eyebrow and 
other tissues are now slid down behind the lid, by the 
thumb on the forehead, and the palpebral conjunctiva at 
once presents itself externally. The lower lid may be 
everted on the same principle, the eye being turned up. 

Hemorrhages under the conjunctiva occur from inju- 
ries and other causes, and are of no consequence. They 
are usually absorbed in a few days. 

Burns result mostly from the mineral acids, lime and 
molten metals being splashed into the eye. They cause 
conjimctivitis, which is to be treated by bland applications, 
but is often tedious. If the mucous membrane is destroyed, 
cicatricial adhesions are almost sure to take place between 
the lid and the ball, constituting symhlppharon. All traces 
of the foreign body must be removed from the conjunctival 
sac, and if lime or acids have intruded, they must be got 
rid of as quickly as possible, by free syringing with luke- 
warm water; the lids, of course, being everted. Soothing 
fatty substances, especially vaseline, should be frequently 
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applied to the eschar. If the raw surface lefl by the bom 
is small, adhesions may be prevented by lifling the lid 
away from the globe every half-hour until cicatrization 
takes place. If the burn is small and at the palpebral fold 
only, the resalting adhesions will not be troublesome, and 
may be allowed to take place. But if the palpebral fold is 
involved, and the injured surface large, it is best to keep 
the lid everted until the ulcer is healed. No difficulty 
will be found in accomplishing this for the upper lid, but 
in order to keep the lower one turned it will usually be 
necessary to divide the outer canthus. 

Symblephabon. — A definition of this condition and 
some account of its mode of origin, and of the methods to 
be pursued in onler to pre\ ent its occurrence, may be found 
in the preceding para- 
graph. The cornea is 
generally involved in the 
in cicatrix (Fig. 25) which 
usually springs from the 
lower lid. Sometimes the 
adhesion consists merely 
of a narrow bridle, which 
cannot be seen except by pulling the lid away from the 
ball, and causes little or no inconvenience. If a lai^ 
part of the lid is united to the globe, however, the conse- 
quent interference with the motions of the eye keeps up 
constant irritation, which may result in destruction of the 
sight of the organ, and even in sympathetic inflammation 
of the other eye. In any case where the mobility of the 
globe is limited by the symblepharon, and an uperation 6a 
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its removal is likely to succeed, it is advisable to operate 
as soon as possible. Success in such a procedure depends 
upon our ability to prevent a raw surface on the ball from 
oomiug in contact with one on the lid. 

If examination, by means of a probe, shows that the 
cicatricial bridle does not extend to the palpebral fold, the 
opposing surfaces may be separated by the knife and pre- 
vented from adhering again by frequently drawing the lid 
away from the ball until the wound be healed. But if the 
adhesions involve the retrotarsal fold this method is not 
practicable. Cicatrization commences again at the bottom 
of the fold and goes on to the free edge of the lid. Lead 
plates, and other devices introduced to keep the healing 
surfaces apart, are pushed out of the commissure by the 
growing cicatrix. Success may often, however, be obtained 
by everting the lid and keeping it in that position until the 
wound is healed. A better method than these, if the bridle 
is small, is to separate the opposing surfaces and to bring 
the edges of the orbital conjunctiva together over the wound 
by sutures, having previously loosened the normal attach- 
ments of the membrane to the sclera. This brings sound 
conjunctiva in contact with the raw surface on the lid, and 
healing takes place without adhesion. 

If a membranous process encroaches upon the cornea 
and the adherent surface between lid and globe is nar- 
row, a fine thread may be passed through the apex of the 
growth, which should then be nicely dissected from the 
cornea and down to the edge of the lid. The latter is then 
to be freed from the ball as far as may be necessary. A 
curved needle should be put on each end of the thread and 
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both of them passed through the depths of the retrotarsal 
fold, close to the orbital margin and out on to the cheek. By 
drawing on the ends of the thread, the loose tongue-like 
process may now be brought down into the wound on the 
inner side of the lid and made to present its sound face to 
the globe. The threads may be secured over a roll of ad- 
hesive plaster on the cheek. This is substantially Arlt's 
operation. If the wound on the ball should prove to be 
wider than the flap from the cornea, the ocular conjunctiva 
must be loosened on each side and drawn together as well 
as possible, to fill the gap. If the tension is too great, it 
may be relieved by appropriate incisions, on the same prin- 
ciple as in plastic operations on the skin. Or flaps of 
conjunctiva may be taken from convenient positions on each 
side of the eye, slid into the edges of the wound and fast- 
ened by sutures. If more than half the lid is involved, an 
operation by this method is hopeless, as sufficient tissue can- 
not be obtained to fulfill the conditions of success. 

AxcHYLOBLEPHARON is a Condition where the lids are 
adherent to one another. The cornea and conjunctiva are 
frequently involved as well, so that, in these cases, it may 
be considered as an extensive symblepharon. It is sometimes 
caused by burns, but may result also from protracted bleph- 
aritis with ulceration. If the edges merely of the lids arc 
adherent, they may be divided on a director and painted 
with collodion. But if the cornea is much involved, no 
operation is likely to meet with success. 

Lupus, beginning in the lids or face, sometimes invades 
the conjunctiva. Destruction of the sight is the final 
result. 
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Polypus generally arises near the inner canthus. It is 
asaally of small size, globular, and attached to the conjunc- 
tiva by a narrow pedicle. It is composed of connective 
tissue cells, and grows from an injury or abrasion of the 
conjunctiva. It often occurs after the operation for stra- 
bismus. It is sufficient to snip off the growth, close to the 
base, with a pair of scissors, and cauterize the points of 
attachment. If the patient is nervous about the use of the 
scissors, the polypus may be removed by touching it every 
day, for a week or two, with a pencil of sulphate of 
copper. 

Tumors rarely occur upon the conjunctiva, except by 
extension from adjacent surfaces. 
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CHAPTER V. 



THE CIPHTHALM06COPE, 



Before proceeding further with the consideration of the 
diseases of the eye, it will be best to learu something of the 
instrument which is our principal reliauce in matters of 
diagnosis. The eye may be considered practically aa s 
closed chamber which is lighted by a sing]e,small wipdow, | 
composed of a double convex lens. The reason we j 
cannot see info this chamber is because that part of its 




1 which is iii our line of vision is always dai'k, being 
occupied by the image of our own eye. In the pupils of 
albinos, on the contrary, we see a red light, because the iris 
and sclerotic are so much less opaque than in other e; 
that the interior ia generally illuminated. Donders proved I 
this by placing a screen over all parts of such an eye, i 
oept the pupil. The latter at once became bleck. 

To see into an ordinary eye we need the assistance of 4 
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tays coming from some luminous point. But when the 

i lighted by a candle, the rays, proceeding outward 

■again from the brilliant image on the retina, go back to the 

mdle. This is in accordance with the law of conjugate 

\Jo<d, upon which is 

based the theory of 

the construction of 

the ophthalmoscope. 

^To illustrate the 

ition of this law, 

B will suppose the 

rays from the lamp 

' I {Fig. 26), after 

ssing through the i 
louble convex lens, 
I be focused upon 
tfifi screen at I. Now, 
pf the lamp aud 
■eenshould change 
ices, it is evident 
that the rays from 
^wouldgotoL. The 
wo points, L and /, j 
e called the conju- 
(ata foci. 

It appears, at first >■„.. ;v,_prt„rfp,„ „f ti,„ ophti^imo.c^po. 

sight, to be impossible for the observer to get into the path 

of the rays which are returning from the luminous image 

> the candle ; but this feat Helmholtz accomplished very 

tnply, by reflecting the candle light into the eye by means 
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of a mirror and catahiflg the raya on thar retnm, hy 
looking tliroagh a tole in the centre of the glass. 

Let MM (Fig. 27) be the ophthalmoscopic mirror, 
placed obliquely, so as to reflect the rays from the light L, 
into the eye E, which 13 andor esaminatiou. To this eye 
the rays ap[XMr to nod practically do come from the pro- 
jected image of the light at L'. If the eye of the observer 
E' la now placed behind the bole in the mirror, it receives 
a lat^ portion of the rays which are returning from the 
illuminated Burface xx, to the source of the light. Soch 
rays, arising at o, are fot^usw;'! upon the retina of the ob- 




server at o', and enable hiin to see the details of the illu- 
minated portion of the organ from which they came. 

As everything appears in ita SL-tual position by thia 
method, it is known as the examination of (lie erect image. 
And, as nothing intervenes between the mirror and the eye 
examined, it is also known as the direct method of examina- 
tion. It is Bubstantialiy the one in most frequent use to- 
day, and all working ophthalmoscopes are constructed Upon 
the above desciibed principle. 

It is frequently convenient, however, to examine the 
inverted image. This is obtained by placing a double 00a- 
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vex lens, L (Fig. 28), before the eye which is under exami- 
nation. Then, if we suppose a 6 to be the illuminated 
details of the retina, an inverted image thereof, B A, will 
be formed at the focus of the lens; precisely as an image 
of an object B A placed at the focus would be inverted on 
the retina at a b. The inverted image B A is formed in 
the air, and is conveniently examined by means of a double 
convex lens of ten inches focus, placed behind the hole in 
the ophthalmoscopic mirror. This is kno\vn also as the 
indirect method of examination. The lens behind the 
mirror enables the observer to get close to the inverted 
image without straining his accommodation. It also en- 
larges the apparent size of the image. 

Many ophthalmoscopes are in use at the present time, 
under the names of different inventors. These names refer 
to some slight variation in the mechanical construction of 
the instrument. The essential features of the ophthalmo- 
scope are, however, always the same, and although any- 
body may add a lens, or a screw, and call the. result his 
invention, most of such complications will eventually be 
relegated to the museum of ophthalmological curiosities. 

It has been found convenient, in practice, to use a con- 
cave glass mirror of from twenty-five to thirty-five milli- 
meters (one to one and three-eighths inches) in diameter, 
and of eighteen to twenty centimeters (seven to eight 
inches) focus. A medium size is preferalSie, in order that 
it may be placed close to the eye of the observer, the upper 
edge fitting under the brow. It is thus more readily stead- 
ied in position. The concave form of the mirror is advan- 
tageous, because of the greater concentration of light it 
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affords. The central perforation should be about three 
millimeters (one-eighth of an inch) in diameter, in order to 
allow as many rays to pass to the observer as may be pos- 
sible without impairing the supply of light to the eye 
under examination. 

The edge and back of the mirror should be cased in 
metal, so as to prevent it from being easily broken and to 
afford a firm point of insertion for a convenient handle or 
other appliances. As all eyes are not emmetropic, we need 
also to use a number of lenses, behind the central perfora- 
tion of the mirror, in order to see clearly the details of the 
retina. This application of the lenses will be explained in 
a future chapter, in connection with the subjects of myopia 
and hypermetropia. Even in emmetropia, however, we 
frequently wish to examine objects in different portions of 
the eye, anywhere between the retina and the anterior sur- 
face of the cornea; and as rays from such intermediate 
positions would necessarily leave the eye in very divergent 
directions, we need double convex lenses of various focal 
distances, to collect such rays and, by making them paral- 
lel, to enlarge the apparent image of the object. , Helm- 
holtz employed the disk of Rekoss as the most convenient 
mode of using lenses for his ophthalmoscope, and the same 
form is employed to-day. This disk contains a number of 
small lenses near its margin, and by rotating it behind the 
perforation in the mirror, a considerable variety of powers 
may be used in a short space of time. 

The patterns of ophthalmoscopes in most frequent use in 
this country are those devised by Doctbrs Knapp and 
Loring (Figs. 29 and 30). It will be seen that they differ 
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■In nnimpcrtaut details of mechanical construction only. 
ETtese inatrumeuts contain each a single disk, with a sue 




^ 



lof 



and c 



e lenses and one empty space. 
r instruments are made to contain two di^ks or parts 
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of disks, so arranged that two lenses may be superposed 
behind the central perforation, in order to obtain a greater 
variety of powers. The forms of instrument given in the 
figures are, however, sufficient for all practical purposes. 
The fewer the number of lenses the less the cost of the 
ophthalmoscope, and some forms are constructed with a 
special view to cheapness. They answer very well for 
general purposes of diagnosis, but are of small value in 
determining the refraction of an eye. In the ophthalmo- 
scope case there should always be two double convex lenses, 
each one and one-half inches in diameter and of two and a 
half or three inches focal distance. 

The manner of using the ophthalmoscope is 
very simple, but it nevertheless requires practice to obtain 
the dexterity which gives the observer confidence in his 
results. As a preliminary to the use of the mirror, in all 
cases where we have any reason to suspect that the struc- 
tures of the front of the eye are affected, we examine the 
organ by means of focal or oblique illumination. 
This consists in lighting up the anterior parts of the eye 
by means of the point of a cone of light thrown by a large 
lens of two or three inches focus. The room used for 
ophthalmoscopic purpases ought to be so arranged that all 
the light in it proceeds from one source. This source may 
be a hole, of two or more inches in diameter, in the window 
shutter, or in an opaque screen, through which day- 
light is admitted, or it may be any convenient form of 
steady, artificial flame. That of an Argand gas burner is 
very efficient and easily managed. The patient should be 
so placed that the light falls on his face, but more or less 
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from the side, according to circumstances. The hand 
holding the lens should be steadied on his temple or brow, 
while the other hand is occupied in controlling the eyelids. 
The focus of the rays passing through the lens may now be 
applied to all parts of the cornea, the anterior chamber, the 
iris, the lens, and of the superficial portions of the vitreous 
which are within our range of vision. Any point which 
we may wish to particularly observe may be magnified by 
means of a second lens held by the hand which controls 
the eyelids. It is often necessary, in order to make a thor- 
ough examination, to shift the position of the patient so 
that the light may come first from his temporal, then from 
his nasal side. 

The erect image may next be examined. It is best 
for the beginner to dilate the patient's pupil before using 
the mirror. A drop of a solution of atropia sulphate, gr. ^ 
ad fSj, placed between the lower lid and the ball, will 
accomplish this result in an hour. Or a drop of a solution 
ofhomatropin hydrobromate, gr. j ad fSj, will produce the 
same result in half the time. In either case the pupil will 
have returned to its natural condition the next day. 

The patient and physician may most conveniently be 
seated, although it often saves time to make examinations 
in the erect position, especially in hospital and dispensary 
practice. Whatever the position selected, however, the eye 
of the observer, the eye examined and the light should be, 
as nearly as possible, in the same horizontal plane. This is 
merely for the convenience of the student, for, as he be- 
comes expert with the instrument, the light may be 
shifted in various positions with advantage. To examine 
6 
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the right eye the physician may be seated by the right side 
of the patient and facing him. The light must be at a con- 
venient distance behind the head of the person under exami- 
nation and just far enough to his right to shine on his temple. 
The surgeon must take the mirror in his right hand^ and 
with his own right eye applied to the central perforation, 
attempt to illuminate the pupil. 

To keep the centre of the cone of rays reflected from the 
mirror directed steadily into the pupil, is often a difficult 
task for the beginner, but will be acquired by practice. He 
may learn to control the instrument for this purpose, by 
using a spot on any sort of a temporary screen placed in 
front and to one side of the light. The image of the flame 
may be cast on the spot and the eflbrt made to keep it 
there while the head is moved in diflerent directions, back 
and forth and from side to side. 

It is generally best to begin the examination by using a 
convex lens of ten inches focus, behind the central aperture 
of the mirror. The physician must bring his eye within 
about ten inches of that of the patient, so as to focus any 
opacities in the cornea, lens, or vitreous. If the patient 
now rolls his eye about, any floating shreds which the 
vitreous may contain are stirred up and pass through the 
line of vision. At this distance also we detect adhesions of 
the iris, commencing cataract, intraocular tumors, separated 
retina and foreign bodies in the anterior portions of the 
eye. 

Then, turning the disk so that the empty space coincides 
with the aperture of the mirror, the head must be advanced 
to the distance of an inch from the eye under examination. 
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If the patient now directs his eyes a little to his left and 
fixes them on a spot on the opposite wall, a little above the 
level of his head, the point of entrance of the optic nerve, 
or the optio disk, as it is called, is brought into view. This 
is supposing both the observer and the person examined to 
be emmetropic or moderately hypermetropic. If the ob- 
server is ametropic, his ametropia must be corrected by an 
appropriate lens. If he is using his accommodation he will 
require a concave lens. If the patient is myopic a concave 
lens must be turned into position. If highly hypermetro- 
pic, a convex lens must be used. The method of measuring 
the refraction by means of the ophthalmoscope will be ex- 
plained in a future chapter, while considering the subject 
of ametropia. AH that has been said about the examination 
of the erect image in the right eye may be applied with 
equal force to the examination of the left, by simply drop- 
ping the word "right" and using the word '^left" in its 
place, and vice versa, in the foregoing paragraphs. 

In making this examination the surgeon should rid him- 
self of the idea that he is looking at a near object, but 
imagine himself gazing at the moon on the distant horizon. 
In this manner all strain on the accommodation is relieved. 
If the disk is not seen at first, but a vessel only caught 
sight of, this may be followed up until the disk is found. 
Other parts of the retina should then be examined in suc- 
cession, the patient being told to look up or down, or to 
either side, or directly at the reflection of the light in the 
mirror, until th© entire field is gone over. 

Daylight is preferable to artificial light, if we wish to 
judge of the true color of the optic disk or other parts of 
the fundus. 
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It often happens, for a variety of reasons, for instance, 
from haziness of the vitreous, or from a high degree of 
ametropia, that we cannot obtain a clear picture of the 
fundus oculi. We must then have recourse to the indirect 
method of examination. The inverted image may be 
conveniently observed while the physician and patient 
occupy the same positions as before, and both eyes of the 
patient may be readily examined from either side. If we 
suppose the right eye again to be the subject of investiga- 
tion, the surgeon should use the mirror with his left eye. 
The double convex lens should be held at about its own 
focal distance from the illuminated pupil, apd steadied in 
position by a finger resting on the temple or the malar bone. 
The surgeon's head should be about fifteen inches distant 
from that of the patient, who should look at the right ear 
of the former. This. movement brings the optic disk into 
the line of vision. If the surgeon is prevented from seeing 
the disk by annoying reflections from the surface of the 
lens, it is only necessary to turn the latter a little obliquely 
on its vertical axis, in order to get rid of them. The disk 
may then be accurately focused by moving the head a little 
backward or forward, as the case may be. 

After some practice in examining the disk in this way, 
it will be well for the surgeon to shift the mirror to his 
right eye and to direct the patient to look straight before 
him, at a point on the opposite wall a little above the level 
of his eyes, and then to seek for the disk in its proper posi- 
tion to the nasal side of the optic axis. The rest of the 
fundus should afterwards be brought into view, by telling 
the patient to turn his eyes in the various directions 
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required. Considerable latitude of field may also be ob- 
tained by merely moving the convex lens about a little, but 
keeping it at the same distance from the eye. The lens 
must, of course, always be in the line between the aperture 
of the mirror and the pupil, and the latter must be kept 
steadily illuminated. 

To see the optic disk in the left eye, the mirror should 
be used before the right eye of the surgeon while the patient 
looks at the left ear of the former; or the patient may look 
at a spot on the wall and the surgeon may then search for 
the disk in its known place, using either eye. 

As the position of everything is reversed in the inverted 
image, it will always be necessary, if we wish to catch sight 
of an object again, to move the head toward that side of 
the pupil under which the object seems to recede. Every 
part of the fundus oculi should be examined, and if any 
portion presents pathological appearances, these should be 
carefully studied in the enlarged image which the direct 
method affords. 

The ophthalmoscopic picture of the fundus oculi 
is not always seen at once by the beginner. Grenerally his 
first impression is of a diffused redness, from which appear- 
ance he has even been known to diagnose general retinitis, 
but which in reality is owing to the normal circulation in 
the choroid. In an examination of the eye-ground the 
first object sought must be the optic disk. This is not only 
a landmark which serves to indicate the direction and posi- 
tion of any other point, but it is also a measure of sizes 
and distances. A hemorrhagic effusion, for instance, may 
be noted as so many disk diameters from the disk, and the 
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siee may be measured by comparisoo with the disk's area. 
The averse actual diameter of the disk is 1.6 millimeters. 
The optic nerve entrance is found by causing the patient 
to look at the opposite wall and to fix a point to the nasal 
side of the eye examined 
aud slightly above it. The 
nerve joins the eye at right 
angles to the sclerotic (Fig. 
31), but the white, opaque 
sheath of myeline which 
each nerve fibre 
ceases at the lamina cribrosa 
{Ij, aud ouly the naked, 
transparent axis cyHnders 
ent«;r the interior of the 
organ and 
spread out in 
all directions 
overtheretina 
(R), forming 
its inner 
nerve-fibre 
layer. Thus, 
m looking at the end of 
ihe nerve, it appears to us 
as a round, oval, or some- 
times irr^ularly-sbaped 
disk, which is bordered by a black line, the chm-oidal ring, 
showing where the choroid (CA) is perforated. This ring 
may be visible as a crescent only, or in the eyes <rf blondes 
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not at all. Just within the choroidal is the white, scleral 
ring (T) which shows where the internal sheath of the optic 
nerve terminates. As the ner\^e fibres pass forward from 
the lamina cribrosa, they spread out in a convolvulus or 
trumpet-shaped manner, leaving a small, central funnel, 
the porua opticus (c), through which enter the retinal ves- 
sels. 

Sometimes however, the fibres commence to spread be- 
fore reaching the lamina cribrosa, and thus enter the eye, 
leaving a large, central, axial hollow in the disk, forming 
the so-called physiologioil cup. This is occasionally exag- 
gerated to such an extent as to closely resemble the patho- 
logical excavation which the nerve presents in glaucoma, 
but may always be distinguished therefrom by the fact that 
the cup never extends quite to the scleral margin. The 
nerve fibres, in such a case, may be seen most readily on 
the nasal side and they are often difficult to discover on 
the other. In exceptional instances the mass of axis cylin- 
ders may pass entirely to one side of the centre, giving the 
disk an oblique and unusual appearance. At the bottom 
of the cup is always visible the white lamina cribrosa, 
mottled with dark perforations. 

The color of the optic disk is a rosy pink, which is deeper 
on the nasal side, from the fact of the somewhat greater 
mass of tissue in that half of the circle. The rosy color is, 
of course, due to the blood in the capillaries, and the disk 
becomes white when it has undergone atrophy. It looks 
much paler in a brunette than in a blonde, on account of 
the contrast which the deeply-pigmented eye ground of the 
former presents. To appreciate fully the actual color of 
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the disk the eye must be examined by means of daylight. 
The yellow element of the artificial light always disguises 
to some extent the real colors of the fundus oculL 

The Retina is not absolutely transparent^ and in a dark 
eye, especially by daylight, it may be seen as an opalescent 
film covering the fundus oculi. In some cases opaque, 
white strise radiate from the disk, mostly on the nasal 
side, but often above or below, owing to the retention by 
some fibres of their nerve sheaths after passing the lamina 
cribrosa. The appearance has no pathological significance. 
The retina becomes opaque and visible when detached from 
the choroid. 

The macula Iviea is an important subject for examination 
and should never be neglected. In the erect image it may 
be brought into the line of vision by causing the patient to 
look at the light in the mirror. The pupil must be dilated 
for a satisfactory observation in detaiL In the inverted 
image the macula may be found by directing the patient to 
fix his eyes on the forehead just above the mirror. By 
using daylight it will be seen that the yellow color is a 
purely post-mortem phenomenon. On account of the thin- 
ness and transparency of the retina at this point the vascular 
and pigmented tissues of the choroid beneath show through 
more plainly than elsewhere, and the macula is conse- 
quently distinguished by a deeper red or somewhat browner 
hue than the surrounding parts. Sometimes its position 
can be known by the absence of vessels only. 

The retinal artery and vein both bifurcate at the level of 
the retina, usually one branch going up and the other down 
before they curve round toward the macula. Sometimes 
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howeveFj the oifurcation takes place deeper in the nerve 
and the branclies appear on the disk, or even at its maj^in, 
as separate vessels. The veins are of a deeper tint than 
the arterieSj and both have a central line of lighter color, 
which is more marked in the latter. This line probahly 
depends upon the reflection of light from the posterior inner 
surface of tlie vessels. A common object of remark is the 
pulsation of the retinal veins, which, if not present, may 
be produced by pressing on the globe vi-ith the finger. It 
is not visible usually beyond the limits of the disk. The 
accepted explanation of this phenomenon is dependent upon 
the fact that the eyeball is a closed cavity, filled with an 
incompressible fluid, the vitreous humor, and also that the 
nearer we approach the heart the less is the internal pres- 
sure of blood in the veins. When the retinal artery fills 
with blofxl, under the impulse from the heart, the retinal 
vein, in conseijuence of the transmitted pressure from the 
vitreous, collapses at its point of exit from the eye, where 
its resistance is least. This dams up the blood which is 
constantly filling the vein from the capillaries, until the 
arterial tension is relieved, when the circulation goes on 
again until a new arterial impulse is received, and so on. 
The visible pulsation, therefore, is amcre passive dilatation, 
which increases with the increase of intra-ocular tension. 
When the intra-ocular pressure becomes greater than tlie 
intra-arferial pressure, as in glaucoma, or valvular insuffi- 
ciency on the left side of the heart, then the pulsation of 
the arteries becomes visible on the disk or even beyond. 

The only portion of the choroid which is visible, in most 
instances, is the layer of deeply-pigmentcd hexagonal cells 
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which lie close behind the retina and probably belong to it 
physiologically, as they secrete the retinal red. These cells 
give the stippled or finely granular appearance to the eye 
ground. If there is very little pigment in the hexagonal 
cells, as happens in blondes, the superficial capillary layer, 
the choriO'CapiUariBy is visible in portions of the eye ground. 
If there is much pigment in the stroma and but little in 
the hexagonal cells^ as sometimes happens^ the medium- 
sized vessels of the choroid are seen, forming a vascular 
network with dark interspaces all over the fundus oculi. 
The meshes of the net are nearly round at the disk, but 
become elliptical at the equator of the eye. In albinos 
there is an absence of pigment in the hexagonal cells, and 
even the large vessels of the vasa vorticosse may be seen. 
It is essential for the beginner to become perfectly fami- 
liar with the normal eye ground, as seen both by daylight 
and artificial light, before commencing the study of patho- 
logical conditions. By this means many mistakes will be 
avoided, and dexterity and confidence in the use of the 
ophthalmoscope acquired. 
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CHAPTER VI. 

REFRACTION AND ACCOMMODATION AND THEIR 

ANOMALIES. 

A double or bi-eonvex lens is one which is convex on both 
sides, L (Fig. 32). Here the lens is seen in section. Par- 




Tio. 32. 

allel rays r r, coming from an object at infinite distance, 
after passing through the lens, converge to meet at its prin- 
cipal focus /. The ray passing through the centre, how- 
ever, pursues a straight course. The distance of the prin- 
cipal focus from the lens is called its focal distance. If the 
object from which the rays arise is brought nearer to the 
lens, as at/', the refracted rays meet at a point, as/"', more 
distant than the principal focus. If convergent rays, as 
r' r'', pass through, they are made to converge still more, 
and are focused at a point, as p, within the principal focus. 
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Conversely, rays arising at p would diverge to r' and r" ; 
from the principal focus / would become parallel r r, and 
from f would converge to f after refraction. From the 
interchangeable character of two such points as f and /", 
they are called conjugate fod. 

A bi-concave lens is concave on both sides, as seen in the 
section L (Fig. 33). Parallel rays r r passing through 

such a lens, 



become di- 
vergent r' r'. 
Such diver- 
gent rays, 
prolonged 
backward, 
would meet 







L\ 



Fio. 33. 



at an imaginary point /, called the virtual focus, the dis- 
tance of which from the lens is called its focal distance. 
Conversely, such rays as r' r' which, being convergeiit, 
would meet at /, become, after refraction, parallel r r. 

There are two systems of lens numeration, for ophthal- 
mological purposes, in use at the present day and as both 
are frequently alluded to in the literature of the subject, it 
is necessary to become acquainted with them. The older, 
which may for convenience be called the foecU systemy is 
based upon the focal distances of the lenses in inches. A 
one-inch lens is taken as the unit of measurement, and as 
all the lenses are of greater focal distance than one inch 
their refractive power is, of course, less, and is expressed bj 
vulgar fractions, of which one inch is the numerator and 
the focal distance of the lens in inches the denominator. 
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For instance, a two-inch lens would have half the refrac- 
tive power of the unit, and is expressed by J. Bi-convex 
lenses, being positive, are denoted by the sign + preceding 
the fraction, and the bi-concave by the sign — . A bi- 
convex two-inch lens would, therefore, be + J; a three- 
inch lens is + or — J; a lens of twenty inches focus is A, 
and so on. The weakest lecfs in use is t^^. The full seri^ 
will be given presently, in comparison with those of the 
newer, which is called the dioptrio system. 

This takes as its unit of measurement a lens of the focal 
distance of one French meter, and this unit is called one 
Dioptry or Dioptrio. As the glasses iji use are mostly of 
greater refractive power than the unit, they are mostly ex- 
pressed by whole numbers. A lens of half a meter in focal 
distance and, therefore, of twice the power of the unit, is 
said to be of two dioptrics or 2D; of one-quarter of a 
meter, four dioptrics or 4D; and so on, the number of 
dioptrics being always obtained by dividing 100 centime- 
ters by the focal distance of the lens in centimeters, thus, 
10^^ 2D and ^^= 4D- As this would make a very in- 

50om SSom J 

complete and ineflBcient series, however, it has been found 
necessary to piece it out with halvas and quarters of a diop- 
try, which are conveniently expressed in decimals, thus, 
.5D and .25D. 

For purposes of comparison with or translation into the 
focal system, the series of glasses in dioptrics may be ex- 
pressed in improper fractions; thus one dioptry becomes -^ • 
two dioptrics become-^; three dioptrics = — ; 1.5D = 
^: .2SD=-p-f and so forth. But the French meter is 
equal to 39^ English inches, or 40 inches in round num- 
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bers, and ^, theiefore, maybe written ^; that is to say ID 
= i of the focal system; 2D=^or^; 3D = -^ or -i near- 
ly; 1.5D==ii;L or -L; .25D= «- or -/ -; and so on. 

J r iO M' 40 160' 

On the contrary, to convert a lens of the focal system 
into dioptrics, it is only necessary to change the numerator 
of the fraction which represents the glass from 1 inch to 
40 inches, and to reduce to whole numbers or decimals. 
Thus, 1 would become -^= 2D; i becomes -^=4D, etc. 

It may be said here that the glasses of French manufac- 
ture, which are those in general use in this country, al- 
thoucrh marked for their focal distance in French inches, 
really correspond almost exactly to the English inch. 

The following table shows the series of lenses contained 
in both the dioptric and the focal systems, and the middle 
column shows the focal distances of the former in English 
inches. 
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The breaks in each series show where it is defective, as 
cojp pared with the other. The dioptric system lacks glasses 
of low power, which are those most needed. The focal 
system lacks those of high power, which are rarely used, 
and in which a trifling change in the distance of the lens 
from the eye will make up the diflerence in focus. 

The advantage of the dioptric system lies in the greater 
ease with which addition and subtraction can be performed 
with whole numbers than with the fractions of the focal 
system. 

An advantage of the latter is that we always know tho 
focal distance of the lens we are using-without stopping to 
make a calculation, as is inevitable in using dioptrics. 
Many of the ophthalmoscopes of the present day have the 
lenses numbered in both systems, and this is also frequently 
the case with the trial glasses used in testing the refraction 
and accommodation. 

Cylindrical Lenses also are used to correct the re- 
fraction of the eye. Such lenses are ground on the inner 
or outer surfaces of cylinders, and therefore correspond 
in form on one side to a small portion of such surfaces. 
They are either convex or concave. Rays which pass 
through the axis of the cylinder sufler no deviation, but 
those in planes at right angles to the axis are refracted 
according to the curvature of the cylindrical surface. 

Prisms also are used occasionally. Their refracting 
angles vary from 2° to 20°. 

The Image on the Retina. — That the refractive 
system of the eye produces upon the retina an inverted 
image of an external object has already been stated, but the 
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mode in which this image is produced has not been ex- 
plained. It is necessary, however, that this matter should 
be iinderstood, in order that the sohition of the problems 
of the anomalies of refraction sLali be clearly oompreheud- 
ed. From every point of the object B A (Fig. 34) there 
proceed divergent ravs. Of those which emanate from the 
point B, for instance, two are represented as entering tlie 
pupil and becoming focused at b on tlie retina. Of the 
rays from A two others enter tlie pupil and are refracted to 
the point a. In a similar manner we may deal with the 




I 






point R, and with every other portion of the object, until 
it is delineated on the fuudus oculi in an inverted position i 
at a 6. 

For rays coming from an object at an infinite distance, 
and therefore parallel, this focusing upon the retina occurs | 
in emmetropic eyes only. In hypermetropia and myopia J 
such rays would be brought either to an imaginary focus i 
behind, or to an actual one in front of the retiua, 

Iiet the bi-convex lens (Fig. 36) represent the refractive 
ejstem, and the screen E E the retina of an emmetropic 
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eye. The parallel rays which impinge on the lens are 
brought to a focus at o. But the hyper oietropie eye U a 
flat eye, and the retina would be placed nearer the lens, as 
at H H. The parallel rays then could not be focused ou 

this retina, hut would forai a diffused image at ab. From 
what we already know of lenses, it will be evident that 
rays must he already convergent as they approach such an 
eye, iu order to be brought to a fooua on its retina. 

The myope, on the contmry, has a long eye, and the 
retina is placed beyond the focus for parallel rays, as at 
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M M. The rays would, therefore, cross at o and form a 
diffused image at b' a'. In order that an accurate Image 
should be formed upon this retina, it is necessary that the 
object should be brought near to the eye, as represented by 
the candle at R, the rays from which, according to known 
laws, are focused at the central point of the retina. This 
point R is the furthest point of distinct vision for suclj an 
eye. 

Any variation in the refraction from the condition of 
emraetropia is known as ametropia. It, therefore, includes 
both of the above-named as well as some other anomalies. 
7 
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The acuteness of vision may be impaired^ from a 
variety of causes. Lack of proper adjustment of the re- 
fractive system of the eye is probably the most commou, 
and this must always be corrected by the proper glass be- 
fore the actual acuteness can be measured, although it is 
well always to note the apparent acuteness for future refer- 
ence. The normal eye becomes less sensitive as age 
advances, so that at eighty the sight is scarcely more than 
half as sharp as at ten years of age. Too great an amount 
of light, as well as too little, interferes with the vision. 
Disease of any portion of the eye, as haziness of the media, 
etc., of course, diminishes the visual powers. 

Supposing the eye, however, to be healthy and duly ad- 
justed for the test object, acuteness of vision will then 
depend upon the sensitiveness of the retina. This is meas- 
ured precisely as is that of the skin, by the nearness to 
which two points may be approximated and still be dis- 
tinguished. One point cannot be used as a measure, be- 
cause its perception depends entirely upon the brilliancy of 
the light which emanates from it. It has been found that 
two points, at the most sensitive spot on the retina, must be 
at least 0.00436 millimeter ( r^hns inch) apart, in order 
to be seen separately. These points correspond to two dis- 
tant external objects which subtend a visual angle of one 
minute. 

The visual angle is that included between two lines 
drawn through the nodal point of the eye to the two oppo- 
site outer edges of any object. It is the measure of the 
apparent size of an object, and a dollar at the proper dis- 
tance appears as large as the full moon, because it subtends 
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the same visual angle. In order to measure the acuteness 
of vision by means of the visual angle, the object is always 
placed at a distance, or what is called distance in ophthal- 
mology ; that is to say, at a point where there is no possi- 
bility of the accommodation being brought into action. 
This is usually taken as anywhere beyond fifteen feet, but 
a distance of twenty feet is commonly selected, for the con- 
venience of round numbers. 

Snellen's test letters are the objects generally used for the 
purpose of measuring the acuteness of vision. These are 
block letters, so constructed that the limbs are everywhere 
of sufficient thickness to subtend a visual angle of V at a 
distance corresponding to the number of the letter. No. xx, 
for instance, should be seen at twenty feet, and No. c at a hun- 
dred. Theoretically, the spaces between the limbs should be 
also of the same width ; but this obtains in a few letters only, 
such as Bf E ^"^ S. Owing to the irregular shapes of 
the letters, which are in height and width five timi^s the 
thickness of the limb, they are not, therefore, an accurate 
test of maximum powers of vision, but are, nevertheless, a 
fair test of mean visual acuteness for different ages. 

In testing the sharpness of sight of an eye, the card of 
test letters should be hung in a good light, at twenty feet 
distance, and a black card or screen should be held before 
the other eye. If the patient can now clearly distinguish 
the letters of No. xx, the acuteness of vision, or V, = ^. 
The numerator of the fraction, usually written in Arabic 
figures, represents the distance of the test card from the eye, 
in feet. The denominator, generally written in Eoman 
numerals, gives the numbers of the letters which are read. 
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If, at twenty feet, the patient sees nothing smaller than 
No. c, then V = y. If he cannot read No. cc at twenty 
feet, the card mast be brought nearer until it can be read. 
If it must be brought to four feet from the eye, then V = — . 
If the patient cannot see letters at any distance, then it 
may be ascertained whether he can count fingers held be- 
tween him and the light, and if so, at what distance, which 
should be noted accordingly. A lower degree of visual 
acuteness is determined by the ability to distinguish the 
kind of light, as to color, etc., which is reflected from any 
surface ; this is known as qualitative light perception. The 
lowest grade of vision, short of blindness, is the power to 
judge of the difference between light and darkness, or to 
note when the light is cut off by an opaque screen passed 
between the eye and the window. This is called qtbarUita' 
tive perception of light. 

No. ij4 or 0.5 m. 
A aam^le sheet of teat*lettert similar to thoae deylsed bj Snellen, will tM fovnd «t the aad of tUs Tolnme. 

No. 2% or ,75 m. 
A sample sheet of test-letters similar to those devised by Snellen, will 

No. 2% or z m. 

A sampiC sheet of icst-letters, similar to those devised by 

No. $% or i^ m. 

A sample sheet of test-letters similar 

No. 8^ or a.5 m. 

A sample sheet of test 
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Many of Snellen's testrcards at present made are pum- 
bered in meters instead of feet, and may be used at a dis- 
tance of six meters, if the surgeon prefers the metric system. 
As six meters are practically twenty feet, however, the 
distance will remain the same, but the result must be 
stated, in both parts of the fraction, in meters. 

The Range op Accommodation. — The manner in 
which the eye accommodates itself for near objects has 
already been explained (page 20), and the changes in refrac- 
tion which are involved must be apparent from what has 
been said before of the properties of lenses. The furthest 
point of distinct vision is called the punctum reniotum (r). 
The nearest is the pundum proximum (p). The distance 
between the two is the range of accommodation (A). The 
distance of r from the nodal point of the eye may be repre- 
sented by R, and the distance of p by P. For convenience 
we may represent these last three values by convex lenses 
of corresponding focal distances. Then ^ = t — i' -^"^ 
in an emmetropic eye R is equal to infinite distance, and P 
is readily found by ascertaining the nearest point at which 
the finest print can be clearly read. If this should be at 
six inches distance, then — =i — ~ = i.. 

That is to say, an emmetropic eye whose near point is at 
six inches, will, by means of a + i lens, receive rays coming 
from p as if they came from r, or were parallel. 

The accommodation may be measured with a concave 
glass also. Such a lens makes parallel rays divergent; 
hence, the strongest glass with which an emmetropic eye 
can see distant objects distinctly will make parallel rays 
enter such an eye as if they came from its near point. 
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The range of accommodation for hypermetropia or myo- 
pia may be measured by first correcting the ametropia by a 
suitable lens, and then, after finding P by this glass, using 
the above formula. 

Or the accommodation in myopia may be found by the 
formula without uoing any glass. If P=4 in. and R = 8 
in., then i — i = Ai- 

A ready method adapted to nearly all cases, and one 
which reveals myopia or hypermetropia as well as the ac- 
commodation, is to place before the eye under examination 
a convex A which brings the far point within easy range. 
The eye should then be tested as to the nearest and furthest 
point at which it can read fine print (No. 1 Snellen). The 
emmetropic eye, with this glass, should, of course, read at 10 
inches as far point, for rays coming from 10 inches would 
enter the eye parallel, as if they came from infinite distance. 
If the near point, with the same glass, is at 3 inches dis- 
tance, then the same formula applies, andi — ^^^-^r* 

The P and R found with such a glass may be designated 
as P' and R'. If P' = 4 in. and R' = 12 in., then i- A 
= Ai- But this eye must be hypermetropic, because it sees 
beyond the normal far point, which, for this glass, is 10 in. 
If weshould find P'=3 in. and R' = 8 in.,then i— i=Ai> 
and the eye is myopic, because it cannot see up to the normal 
far point. 

If the surgeon prefers to work in dioptrics, P and R or 
P' and R' must be taken in centimeters. If we use the 
same distances as those in the last example, then 3 in. = 
7.5 cm., and 8 in. = 20.5 cm. The dioptric equivalent of 
p, ^ loocm. = 13D, and that of R' = ^ = 5D. Then the 

"*■ 7^m. ' 20.5cm. 
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formula A=P — R applies as before, and A=13D — 5D 
■=8D. The same method may be used with all the fore- 
going examples. 

In all the above examples the ahaolute accommodation 
for each eye is obtained. If the two eyes are tried together 
the binocular range will be obtained, the same formula 
being used. 

The relative range of accommodation is that which we 
possess while the eyes are fixed upon a given point. The 
positive portion is that lying on the near side of the point 
of convergence, and the negative portion is that lying be- 
yond. The former may be measured by concave, the latter 
by convex glasses. To read comfortably for any length of 
lime at a given distance from the eyes, the positive portion 
of the relative range of accommodation must be at least one- 
half of the negative. , 

Presbyopia is the name given to that failure of the ac- 
commodation which accompanies middle life and old age. 
It is the result of a gradual hardening of the crystalline 
lens, which thus becomes less capable of undergoing the 
changes in form necessary to near vision. In the emme- 
tropic eye the near point commences to recede at the age of 
ten years, when P=2| in., and goes on increasing its dis- 
tance from the nodal point during the remainder of life. 
After the age of fifty the far point also recedes progressively 
with advancing years, and the individual becomes hyper- 
metropic in consequence of permanent flattening of the 
lens. The most recent diagram of curves constructed by 
Professor Donders, of Utrecht, and showing the progressive 
failure of accommodation and the increase of acquired 
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hypermetropia in the originally emmetropic eye, affords the 
data for the following table : — 



Age. 


Range of Accommodation. 


Acquired Hypermetropia. 




Focal System. I 


Dioptric System. 


Focal System. Dioptric System. 


40 


1 : 9 


4.6 






45 


12 


3.6 






60 


16 


2.5 






65 


24 


1.76 


1: 160 


.2 


60 


40 


1. 


120 


.83 


65 


60 


.76 


60 


.70 


70 


160 


.26 


30 


1.26 


76 





0. 


^ 24 


1.76 


80 






18 


2.30 



Donders considers that presbyopia has commenced as 
soon as the near point is further than eight inches from the 
eye. If this were always true then it would be easy to 
calculate the amount and to prescribe the proper glass to 
bring p back to eight inches. But this point is an arbi- 
trary one and has little or no practical value. We may 
say that presbyopia has commenced whenever the individ- 
ual finds that, from failure of the accommodation, he can 
no longer use his eyes comfortably for near work at the 
distance which has become habitual to him. This condi- 
tion obtains as well with ametropia as with emmetropia, 
provided the former is corrected by appropriate glasses. 
With a myope of high degree, for instance J, presbyopia 
would be relieved by laying aside the correcting glasses. 

The first symptom of presbyopia is usually that the indi- 
vidual cannot see to read fine print by artificial light with- 
out difficulty. Afterward there comes on a sense of strain 
in using the eyes for near work at all times. This feeling 
of strain is due to the over-exertion of the ciliary muscle in 



KEFRACTION AKD ACCOMMODATION. 



105 



the effort to produce the required amount of convexity in 
the crystalliue lens. There is a popular idea that this dis- 
oomfort should be borne as long aa possible, and that the 
eyes are weakened by early measures taken to relieve the 
strain. The reverse is true, however, and presbyopia ia 
found to increase more rapidly when glasses are not worn 
than when the proper correcting lens is used. 

In prescribing glasses for presbyopia, we must take into 
account the distance at which it is habitual and convenient 
for the individual to use his eyes, and the kind of work for 
which he employs them. All tliis varies very much for 
different persons, and even.the stature of the presbyopehaa 
its iufluence in determining the distance at which reading, 
writing, sewing, etc, are couveaient. A small woman often 
wants to hold her fine needlework at eight or tea iaeheB 
from the eye, but a tall man is uncomfortable with his 
book nearer than eighteen or twenty inches. 

Only an approximation to the proper glass can be found 
by calculation, and actual trial must determine whether 
comfort or discomfort is to follow the use of certain spec- 
tacles. If the near point is found to be at twenty inches, 
and it is desirable to use the eyes at twelve inches, then 
1*1 — -^a^-sul but before prescribing SD the relative accom- 
modation should be tested with it at twelve inches, to ascer- 
tain if tlie positive is at least one-half of the n^ative 
accommodation at that point, and the strength of the glass 
should be increased or diminished, as the case may be. 

The presbyopia of ametropia must be relieved iu the 
same way, the near point being obtained while the proper 
correcting glasses for the ametropia are worn. In hyper- 
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metropia the presbyopic glass most be added to that suit- 
able for the correction of the ametropia. In myopia the 
concave glass must be subtracted from the presbyopic one. 

A person of fifty years of age, who is hypermetropic ^^ 
and who is habituated to work at twelve inches from the 
eyes, would require A — t^=A, and ■^ + ^=^, the glass 
needed. The tV here used in the first calculation is ob- 
tained from the second column of the table of ranges of 
accommodation given above ; but, although this answers in 
most cases, in order to arrive very near to the proper glass 
required, the result must always be tested and, if necessary, 
rectified by actual trial. 

Myopes, whose acuteness of vision is often not equal to 
the normal standard, generally prefer a working distance 
of eight or nine inches. A myope of J would then require 
i — i= — Aasa working glass up to the age of sixty-five, 
when the refraction is liable to diminish. A myope of A, 
at fifty years of age, if accustomed to work at eight inches, 
would require i — ^=^, the glass needed for emmetropia, 
and T^ — i?ff==irV, the convex glass needed for the myope. 

The foregoing problems may be solved equally well in 
dioptrics. If we take the last, there is no dioptry which 
corresponds to ^y or 120 cm. focus; but we may use the 
nearest, which is 0.75D, or 133 cm. focus ; and for 8 in. 
use 20 cm.; for 16 in. use 40 cm. Then 5D — 2.6D= 
2.5D, and 2.5D — 0.75D = 1.75D, the glass required 

It is essential not to mistake the failure of accommoda- 
tion due to disease for normal presbyopia. One of the 
earliest symptoms of glaucoma is the rapid loss of the ac- 
commodation. This symptom may occur also from paresis 
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of the third cranial nerve, which often accompanies paraly- 
sis of the external rectus muscle. Every case of apparent 
presbyopia must, therefore, be carefully inquired into before 
we can rest satisfied that glasses merely are required. 

Paralysis of the Accommodation causes the same 
impairment of vision as marked presbyopia. It is gener- 
ally accompanied by dilatation of the pupil, and may, by 
this symptom alone, be differentiated from presbyopia, in 
which the pupil is contracted. The affection often occurs 
in one eye only, and all the parts supplied by the third 
cranial nerve are frequently involved. In some instances, 
however, the ciliary muscle alone is affected. The disorder 
may result from cerebral or constitutional causes, as diph- 
theria and syphilis, or it may be of reflex origin from 
chronic suppurative ear disease, or from irritation occasioned 
by the teeth. The treatment must be directed to the cause, 
but temporary relief may sometimes be obtained by the in- 
stillation of a colly rium of eserine sulphate, gr.j ad fSij, or 
by wearing appropriate convex glasses. 

Spasm op the Accommodation sometimes occurs in 
emmetropic eyes from forced work in a dim light, causing 
the patient to appear myopic. It happens in all degrees of 
ametropia, and sometimes simulates myopia even in hyper- 
raetropes. It causes pain, a feeling of tension in the eyes, 
and an uncertainty in the location of the far point. The 
instillation of a solution of atropia sulphate, gr.j ad fSij, 
one drop three times a day, in the conjunctival sac, imtil 
the condition of the refraction is settled, confirms the diag- 
nosis and relieves the spasm, Myoais, or abnormal contrac- 
tion of the pupil, often accompanies this condition, but may 
occur without it, owing to paralysis of the sympathetic; 
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Hypermetbopia has already been described (page 97) 
as a oonditioQ of refraction, which, when the eye is at rest, 
allows convergent rays only to be focused on the retina. 
The accommodation must be nsed to focus parallel rays, 
and still more to focus the diverging rays which come from 
a near object. In consequence, the eye is seldcHn at rest, the 
accommodation is always in use, and a certain amount of 
contraction of the ciliary muscle becomes a constant quan- 
tity which cannot be relaxed by the volition. 

The strain on this muscle, from the frequent demands of 
near vision, is so great that a condition of weak eyes, or 
accommodative asthenopia^ is frequently developed. This 
is characterized by the fact that when the patient com- 
mences to read or write, etc., the vision is at first perfectiy 
clear; but soon the letters commence to run togetiier, the 
sight becomes blurred, and it is necessary to stop work for 
a few minutes, until the eye regains its power. If the use 
of the organ is persisted in, a feeling of strain and aching 
arises in the brow, often followed by severe headache, the 
eyes sometimes become red and suffused and the tarsal con- 
junctiva hypersemic, nausea and vomiting may supervene, 
and the patient is not infrequently supposed to be suffering 
from disease of the brain. 

The development of this condition of asthenopia appears 
to depend greatly on the degree of irritability of the ner- 
vous system of the individual. Some persons with much 
hypermetropia suffer merely from the early appearance of 
presbyopia, or from indistinct vision. In other instanced 
convergent squint is developed, as will be explained in a 
subsequent chapter. 
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Hypermetropia usually depends on a flatness of the eye; 
which is too short in its axis, or antero-posterior diameter. 
This condition is congenital, and is often accompanied by 
a certain flatness of the face, especially about the malar 
prominences, which leads to a recognition of the difficulty 
before an examination of the eye is made. The trouble may 
result, however, from a flattening of the cornea, the effect 
of disease; but the highest degree follows the extraction of 
the lens, as after cataract operations. In congenital hyper- 
metropia the visual axis deviates more to the nasal side of 
the optic axis than in emmetropia, often giving rise to an 
apparent squint. Hypermetropia is often accompanied by 
astigmatism, or by lessened acuteness of vision {amblyopia) 
which seems to be congenital. 

An easy method of diagnosis of hypermetropia (H) is by 
ascertaining whether the patient can see beyond the focus 
of a convex lens (page 102). If, for instance, + iis is used, 
and the patient can read distinctly therewith at 20 inches, 
then tV — iV = H liV. Or, his vision may be tested on 
distant objects, as Snellen's test-letters at twenty feet, and 
if improved, or not impaired by convex glasses, it is 
evident that this defect of the refraction exists. The 
strongest convex lens with which the patient can see dis- 
tant objects distinctly gives the measure of the amount of 
accommodation which can be voluntarily relaxed, and is 
called the manifest hypermetropia (Hm). To obtain full 
suspension of the accommodation, it is nearly always neces- 
sary, except in presbyopes, to instill one or more drops of 
an eight-grain solution of atropia sulphate in the eye. The 
convex lens which gives the best vision under these circum- 
stances measures the total hypermetropia (Ht.) The dif- 
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ferenpa between the total and the manifest is called tie 
latGDt hypcrmetropia (HI). 

But tlie quickest means of diagnosis is with the ophthal- 
moscope. If the mirror be used, witliout a lens, at a dis- 
tance of IS in. or 2 ft. an erect image of the fundus will 
be Boeii; which will move in the same direction, to either 
side, as the head of the observer. To measure the decree 
of hypcrmetropia the observer, if emmetropic, mast learn 
to relax hia accommodation. This is done by practice 
with a convex lens, trying to see distinctly at its focus, at 
the same time endeavoring to keep up the illusion that 
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Ihe eye is fixed on some object in the distance. If the oh- 
eerver is ametropie, a suitable correcting glass should be 
worn, or must be allowed for in the result of the ophthal- 
moscopic examination. If the eye of the patient b now 
fully under the influence of atropine, the strongest convex 
lens with which the fundus can be distinctly seen in the 
erect image at a little more than half an inch distance, gives 
the total hypcrmetropia. 

The rnys from a, in the eye under examination, H 

(Tig. 36), emerge divergingly, as though they came from j 

B, but are made parallel by the lens, L, and thus brought 

to a foeuB, b, on the retina of the emmetropic eye E. 

If the fundus is distinctly seen, and will not bear a o 
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vex lens, then the patient is emmetropic. If the observer 
is myopic nV and can use as high as + jeV, with the ophthal- 
moscope on the patient, then is the ametropia of the latter 
Ht = ^j. If the observer is hypermetropic 21 but can 
voluntarily relax to ?V only and can use + tV on the patient, 
then is the refractive defect of the latter tV — rs =Ht A. 
The determination of the refraction should be made upon 
the small vessels in the neighborhood of the macula, or of 
the outer edge of the disk, as there is little or no difference 
of level between these two points. The large vessels of the 
disk are unsafe guides. 

The accommodation of the patient may be relaxed in 
many cases, without the use of atropia, by making the ex- 
amination in a dark room and causing the hypermetrope 
to look at the most distant object possible. The refraction 
must then be measured by the small vessels at the outer 
edge of the disk. 

If the ophthalmoscope is held suflBciently close (half an 
inch) to the observed eye, the convex lens used will give 
the degree of hypermetropia; but if an inch or more in- 
tervenes, the distance from the anterior nodal point of the 
examined eye (half an inch in front of the cornea), to the 
ophthalmoscope must be deducted from the focal distance 
of the lens. Thus, if the instrument shows the patient to 
be hypermetropic J and the ophthalmoscope is held at 1 J 
inches from his eye, then 6 — 1=5 and the defect in 
refraction is J. 

The treatment is conducted with most comfort to the 
patient when the range of accommodation is great, if lenses 
which correct the manifest hypermetropia only are first 
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prescribed. These may give some annoyance by making 
things appear larger than natural, and in this case a weaker 
pair should be substituted. The object is to find by trial 
the spectacles which relieve the asthenopia and give the 
greatest ease and comfort, and it is often not necessary to 
know the Ht in order to do this. Very few persons can 
bear, without much annoyance, to have their total hyper- 
metropia corrected at once. As soon as the effects of the 
atropia pass off the latent hypermetropia usually returns, 
even though the correcting glasses are worn all the time. 
If a pair of spectacles be prescribed at first, to neutralize 
the Hm only, or even weaker, they will be found so com- 
fortable that the patient will soon wear them constantly, of 
his own volition. They will soon prove to be too weak, 
and a stronger pair may be substituted, and the full correc- 
tion may be reached in two or three changes in this way, 
without the inconvenience and loss of time attendant upon 
the use of atropia. 

If the hypermetropia is absolute^ that is to say, if it is 
greater than the range of accommodation, glasses must 
be prescribed at once, for constant wear. These should 
generally, at first, be equal to the Hm. 

If the hypermetropic patient is at the same time presby- 
opic, the divided spectacles introduced by Franklin may 
be worn. Each glass is divided into two lenses, the upper, 
for distant vision, corrects the hypermetropia; the lower, 
for near work, relieves the presbyopia also. To avoid the 
odd appearance of the dividing line, the two lenses are 
sometimes ground on one glass. These are the verves d 
double foyer of the French opticians. 
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When the asthenopia is pereiatent it is sometimes, though 
rarely, necessary to correct the Ht and to keep the eyes 
under the influence of atropia for several weeka. 

Myopia has already been described aa a condition of the 
eye in which divergent rays only, coming from a near ob- 
ject (R, Fig, 35, page 9T), can be brought to a focus on 
the retina. This difficulty usually arises from the posterior 
portion of the eye being pushed too far away from the 
anterior, so that there Is an elongation of the axis of the 
organ; in bad cases, the eye, instead of being round, becomes 
egg-shaped. The sclera in the vicinity of the optic nerve 
becomes attenuated, so that the color of the choroid shows 
through it, and this thinning may even extend in front of 
the equator. The choroid about the nerve entrance atro- 
phies, its pigment is absorbed and its vessels obliterated. 
The stretching of the sclerotic pulls the outer sheath of the 
nerve away from the inner, leaving a space between them, 
into which tlie thinned sclera slightly sinks, forming the 
so-called posterior staphyloma. The nerve is pushed more 
to the nasal side of the eye, and further from tlie macula, 
and finally the tension of the choroid is increased by the 
displacement of the nerve to which it is attached, and the 
iris is drawn sliglitly backward. 

The syraptoras are due to the approximation of the far 
point to the eye. There is an inability to discern objecta 
in the distance, a necessity to hold the book, etc., inconve- 
niently close, and often there is considerable muscular as- 
thenopia, owing to the strain on the internal recti muscles 
during forced convergence. This produces paiu about the 
eyes, headache, congestion of the lids and ball, and a feeling 
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of ocular fatigue. The oval shape of the eye makes it 
more difiSeult to obtain binocular vision by convergence of 
the visual axes, and this trouble is increased by the visual 
axes being more inclined outward, toward the optic axes, 
than in emmetropia. In consequence, when the myopia is 
great, the eflfbrt is abandoned and the eyes are used singly 
for near vision, with, perhaps, the production of divergent 
strabismus. The distention of the sclera and choroid affects 
also the retina, the rods and cones are stretched further 
apart than normal, and the acuteness of vision diminished. 
If the disease is progressive the vitreous becomes dis- 
organized, the vision is interfered with by floating shreds, 
and the lens may become cataractous, especially at the pos- 
terior pole. 

The diagnosis is readily made by testing the far and 
near vision. If the patient cannot see distant objects, and 
can read No. 1 J Snellen perfectly well, but not beyond 10 
inches, it is evident that this is his punctura remotum, and 
that he is myopic -h. A concave tV placed in front of such 
an eye would cause parallel rays to be divergent, as if they 
came from only 10 inches away, and would thus make dis- 
tant objects distinctly visible. The degree of myopia may 
be measured by the weakest concave lens with which letters 
can be clearly read at 20 feet. If the glass can be moved 
away from the eye, and the vision is not impaired, then 
the lens is too strong, for otherwise the virtual focus would 
be moved beyond the punctum remotum. 

Or, by the method mentioned on page 102, if + t^t is 
placed before the eye and the patient therewith cannot read 
beyond 5 inches, then i — t^t = M A. 
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I But the ophthalmoscope 
liiagndsis. If the mirror is used without a leus, at 18 in. 
or 2 ft. from the patient, and the far point of the examined 
eye Is less than these distances, then an inverted image of 
the fundus will at once be seen, and if the head is moved 
from side to side tlie ophthalmoscopic picture will always 
move in the opposite direction. This is owing to the cross- 
ing of the emei^ent rays at the punctum remotum before 
they meet the eye of the observer. 

If the mirror is now brought close to the patient's eye, 
the weakest concave lens which will show the little ves- 
sels near the macula, or between it and the disk, gives the 
degree of the myopia. Any stronger glass than this 
merely brings the aoconimodation of the observer into 
action. This will be made evident by a glance at Fig. 37. 

^"■'vergirgly that they would meet at its far [loint 11. But 
the concave glass L makes them parallel before they im- 
pinge upon the relaxed eye E of the observer. 

The change in the eye ground, usually seen with the 
ophthalmoscope, is a patch <if choroidal atrophy adjoining 




the optic 



This patch is mostly crescentlc, and lies 
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on the side of the disk toward the macula, bat it may lie 
on other sides, and is sometimes even annular. On account 
of the absorption of the choroidal pigment and vessels, 
the white sclerotic is apparently laid bare, but the retinal 
vessels still course over the atrophied sjiot. In ca£es of 
myopia which are stationary, the outer edge of the cres- 
cent is marked by a firm, black Hue ; but if the disease is 
progressive this line is absent, and the hexagonal cells near 
the margin are evidently undergoing absorption. The dis- 
appearance of tlie epitheliam may sometimes be noticed 
close to the edge of the disk in the early stages of myo- 
pia, before the choroidal atrophy is complete, or ia eome 
cases of this kind a few choroidal vessels only are left. 
It ia oflen difficult to make out clearly the outlines of the 
nerve in cases when the pastcrior staphyloma is large, but 
the disk is always of a more rosy tint than the patch of 
atrophy. If the myopia increases, and especially as age 
advances, the atrophy spreads, detached spots appear out- 
side of the' main body, the macula is threatened and even 
attacked, patches of inflammation and hemorrhage appear 
and spread, perhaps to the equator, the vitreous becomes 
volved, opaque shreds of tissue float about in the broken- 
down humor, and detachment of the retina with blindni 
may close the scene. These changes constitute the com 
tion known as sclero-cliioroidiiia posterior. 

Although it is not quite settled whether myopia is much 
more than exceptionally congenital^, there is no doubt that 
the predisposition to it is often inherited. Even hyper- 
metropia apparently favors its development under certah 
conditions. Constant straining of the eye, to see in uni 
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favorable circumfitances, especially if the tissues are weak, 
seems to be the general cause of the disorder. Such cir- 
cumstances may be an impairment of the transparency of 
the refractive media; for instance, spots left by ulcers on 
the cornea ; very fine work or bad print, and defective 
illumination. Improper arrangement of the light in 
schools, and too much study, claim more myopic victims 
than all other causes. Statistics show that the percentage 
of cases increases with every year of school life. If from 
any of the above named causes vision is imperfect, the book 
is brought near to the eye, in order to enlarge the retinal 
image ; this involves strong convergence of the optic axes, 
to maintain which the accommodation is spasmodically 
brought into play, irritation and congestion of the ocular 

I tissues follow, and passive hypertemia is added by the 

pressure in the cervical veins caused by the bending down 

! of the head. That weakness of the tissues is often a 

necessary factor in the production of the disease, is shown 
by the frequency with which myopia arises in children 
after a severe illness, and also that it generally ceases to 

I prt^ress after the age of twenty-five, wlien the tissues 

1 commence to acquire the firmness of maturity. 

I jT/te treatment must be based on the fact that the myopic 

eye is a weak eye, notwithstanding the popular belief to 

I the contrary. The first thing to be done is to find out the 

exact amount of the myopia, and it is probably best, in nearly 
every case, to first bring the eye fully under the effects 

j of a mydriatic, in order to dislodge any lurking spasm of 

tlie accommodation, A drop of a solution of atropia sul- 
phate, grs. iv ad f5j, placed in the conjunctival sac answers 
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well for tliis 2)urpose, as we are in no hurry usually to have 
the piitient return to near work. The drop may be re- 
jieated two or three times a day for several days, if neces- 
sary, until we are satisfied that the ciliary mosde is 
thoroughly relaxed. If, during this period, the refraction 
is tested every day the myopia is often found to diminish 
as the influence of the atropia increases. 

Should the myopia be slight and of recent origin, or 
should it be progressive, of any degree, its progress may 
be stopped, and in recent cases an apparent cure effected, by 
keei)ing the eyes under the influence of atropia for some 
length of time, while for reading, or any near work, a glass 
is worn, which sets the far point at about fifteen inches. If 
the myopia were only -h this would require ^ — A = + Ai 
or convex 7 j for the purpose. But if the myopia is f then 
— I + i^F — — T^j, or concave ^s would be the glass needed. 
Few persons, however, are willing to submit to this treat- 
ment, except progressive myopes of high d^ree, and others 
do not, as a rule, apply for treatment in the early stages of 
the affection. 

Should the person be young, i. «., the system not fully 
developed, the myopia apparently fixed and the acuteneas 
of vision as determined by the proper concave lens equal, 
or nearly equal to normal, it is best to prescribe at once the 
correcting glass for distance and let it be worn constantly. 
As the myope has always been obliged to use his conver]g- 
encc, and at the same time to try to suppress his accommoda- 
tion, as much as possible, in reading or near work at his far 
point, these two functions, which naturally work together^ 
are, to the great impairment of the latter, brought into op- 
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position. Hence, it will often be several weeks before the 
ciliary muscle regains sufficient strength to make the wear- 

' tog of such glasses comfortable, and in the meantime, 
reading, or any continued strain for near work should be 
avoided, or adopted gradually as the eye becomes fitted for 
it. The myope must be instructed not to bend over his 
work, never to work by a dim light, to keep his book up 
in front of him, in his hand, and as far oif as is comfortable, 
to have the light, in writing, shine on the paper from the 
left side, and never to allow himself to bring his eyes 
nearer than is absolutely necessary to the object under ex- 

■ amination. If the correcting glasses be worn under these 
conditions, which should be observed, indeed, in all cases 
of this defect, the myopia will tend to decrease, rather than 
increase^ and the patient will get the benefit of accurate 
vision of distant objects, which is of the greatest importance 
in the education of the faculty of observation. 

If the myope is too old to allow of the cultivation of 
the aooommodation, and the myopia is fixed, then the treat- 
ment most depend upon the degree. If less than ik, cor- 
recting glasses for distance only, should be prescribed. If 
between iV and i or t the full correction may be worn, if 
the actual range of accommodation will bear it. If not, or 
if the myopia is higher than i, then two pairs of glasses 
must be prescribed, one being the correction for distance, 
the other adapted for near work, at from 10 to 18 inches, 
according to circumstances. For instance, if the patient 
has a myopia of i and wishes to write at 12 inches 
then — t + A = — i, which would probably be the glass 
required. If the myopia is slight and the patient presbyopic. 
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he may wear divided glasses, with concave lenses above for 
distant, and convex below for near vision. 

If the oval form of the eye interferes with convergence, 
little can be done except by glasses for the relief of this 
symptom. But if the external recti are evidently too 
strong, tenotomy of the muscles may be performed. If in- 
flammatory disease of the choroid and vitreous comes on, it 
must be treated by rest, atropia, counter irritation, etc. If 
the myopia depends upon imperfect transparency of the re- 
fractive media, but little advantage can be gained by the use 
of glasses, and the patient must try to prevent his eyes 
becoming worse, by using them as little as possible. 

Astigmatism. — This is an abnormal deviation in refrac- 
tion, which derives its name from the fact that the eye 
cannot see a point as a round dot, but sees it more or less 
spread out and diffused in one of its diameters. This is 
one of the most frequent causes of amblyopia, and must 
be clearly understood in order to treat disorders of the eye 
efficiently. It is divided into two kinds, the regular and 
irregular. The former depends upon the difference in the 
refraction of different meridians of the eye. For instance, 
the horizontal meridian may be emmetropic and the vertical 
either myopic or hypermetropic ; or the eye may be hyperme- 
tropic, but one meridian more so than the rest, etc. Indeed, 
there is almost no eye that is not somewhat astigmatic. 
Even the emmetrope can generally see a vertical line further 
away than a horizontal one, although the reverse may be 
the case. 

From a luminous point rays diverge in all directions. 
If we suppose a cone of such rays, having the pupil of the 
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astigmatio eye for ita base, to impinge upon the cornea, 
then, if the horizontal meridian is emmetropic, all the raya 
in the horizontal plane would be reunited in a point on 
the retina. But if the vertical meridian is either myopic 
or hypermetropic the rays in the vertical plane would be 
reunited in front or behind the retina, and form thereon 
a vertical diffused image. The same principle applies to 
the refraction of a line, which is merely a succession of 
points, If a vertical line ia to be seen distinctly by the 
eye under examination, it ia necessary that all the raya 
which divei^e in horizontal planes, from every point in 
the line, should be reunited in points on the retina. Those 
raya which diverge in the vertical plane are of no conse- 
quence, as they may form diffusion images, which cover one 
another. And so with lines in any direction, the rays 
which diverge from them in planes at right angles to 
their lengtlis must be accurately focused; the others do 
not affect tlie definition of the line on the retina. On 
this fact is based most of the tests for ast^matism. 

If a person with this defect wears ordinary spherical 
glasses, he usually holds his head to one side and looks ■ 
obliquely through them. lu reading, he focuses the verti- 
cal limbs of the letters, as these are the principal parts, but 
in his efforts to see, at the same time, the horizontal limbs, 
he puts a violent strain upon his accommodation, which 
causes great asthenopia, with the symptoms heretofore 
described. 

Astigmatism generally depends upon asymmetry of the 
cornea, which is more convex in one meridian than in the 
opposite, as is also the case with the bowl of a spoon. Tha 
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defect is often accompanied by some asymmetry of the 
face, generally aflFects both eyes, is mostly congenital and 
frequently hereditary. It accompanies hypermetropia in 
about one-sixth of all cases of that anomaly. In fifty per 
cent, of all cases of astigmatism the greatest curvature is in 
the vertical meridian of the cornea, which may, possibly, 
be owing to the pressure of the lids of the half-shut 
amblyopic eye, in the eflFort to obtain accurate vision. As- 
tigmatism frequently follows the extraction of cataract 
and the operation of iridectomy, from the slight retraction 
of the corneal wound. It often accompanies dislocation 
of the lens. 

There are three kinds of regular astigmatism. 1. Sim- 
ple. In this the eye is emmetropic in one meridian and 
myopic (Am), or hypermetropic (Ah) in that at right angles 
to the first. 2. Compound. This is of two kinds. Com- 
pound myopic (M + Am) and compound hypermetropic 
(H + Ah). 3. Mixed. In this case the eye is myopic in 
one meridian and hypermetropic in the other. 

There are numerous methods of making the diagnosia of 
astigmatism and of determining its degree, but those com- 
monly used are the best and quickest. If the patient's 
acuteness of vision is less than — , a glance with the oph- 
thalmoscope will show whether he is myopic or hyperme- 
tropic. If he is astigmatic the optic disk will, in the erect 
image, be less defined on two edges than on the two at right 
angles, or the disk may be unduly oval. These appear- 
ances would be reversed in the inverted image. But the 
retinal vessels give us the best tests in the erect image. 
As these vessels run in all directions we may by means of 
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tbem measure the refraction of different mericliana, whether 
myopic or hypermetropic, and the degree. 

Or, without using the ophthalmoscope, we may proceed 
at once totesttlie eyea separately, for M or H, with concave, 
or convex lenses. If we cannot bring the vision to — we may 
test for As, by means of lines placed at all angles, as in 
Figs. 38 and 39, or by the twelve letters of Dr. Pray, each 
one of which is maile up of parallel lines, which differ 




from those in the next letter by an angle of 15°. If now, 
with tlie test lines at a suitable distance, the patient can see 
lines in one direction more distinctly than those at right 
angles to tliem, he ia probably astigmatic. 

To determine this point to a certainty, however, the eye 
must be thoroughly relaxed with atropia, or some other my- 
driatic. Three drugs are in general use, for this purpose, 
each having its advantages and disadvantages. They are all 
annoying, from the glare of light they admit to the eye, and, 
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except when there is considerable myopia^ by preventing the 
patient from readings writing etc. Cases often resist their 
action^ and the solutions must be used, a drop at a time in the 
conjunctival sac^at r^ular intervals, until the accommoda* 
tion is quite relaxed. By pressing the finger against the nose 
at the inner canthus for several minutes after a drop is put 
into the eye, the tear duct may be closed and the drug pre- 
vented from aflPecting the system. No hard and fast line 
can be laid down for the action of the mydriatic on the 
eye in all cases, as the effects vary according to the amount 

of spasm of the accommo- 
dation, conditions of the tis- 
sues, age, and strength of 
the patient, etc. The aver- 
age action is as follows: 
Atropia sulphate, gr. j ad 
fSij, one or more drops; 
paralysis of accommodation 
in one and a half or two 
hours; lasts a day, but 
does not disappear entirely 
no. 40. for two weeks; may pro- 

duce symptoms of belladonna poisoning in a slight de- 
gree. Duboisia sidphale, gr. j ad fSjj, one or two drops; 
full effect in an hour; lasts about six hours; influence dis- 
appears in a week; may produce vertigo. JSomatropin 
hydrobromatey gr. ij ad f3j, one to six drops; full effect 
in an hour; lasts an hour; eye returns to normal condition 
in one to three days. 

Many cases of apparent astigmatism resolve themselves^ 
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when the accommodation is relaxed, into simple H or M, 
But if, with the best correcting lens, or with the naked eye, 
the patient still sees lines in one direction more distinctly 
than those at right angles, lie is astigmatic. The lines seen 
best give the principal meridian of least refraction. Green's 
test lines (Fig. 40) are designed to be printed on a circular 
card and to revolve on a central pivot in either of the other 
figures. (The above diagrams are miniature copies of tests 
which are intended to be seen at twenty feet distance. 
These and other tests may be obtained of Messrs James "W". 
Queen & Co., Opticians, of this city.) One group of three 
lines must be set in the meridian of least refraction, and the 
proper glass found which gives tlie best definition. The 
three lines at 90° to the others are then tried with lenses 
in the same manner. The difference between the two lenses 
gives the amount of astigmatism. 

The miniature teats also may be used. The accommoda- 
tion should be thoroughly relaxed, and if the eye is not at 
all or insnfficiently myopic, it should be made highly so 
with a + A lens. The greatest distances in inches at which 
the lines in the principal meridians can be distinctly seen 
will then give, by the method of calculation heretofore de- 
scribed (pages 109 and 115), the refraction for those meri- 
dians. 

Another method is by means of the stenopaic slit. An 
opaque disk is used which has a slit in it of about the t's of 
nn inch in width. The disk should be placed in a trial 
frame before the eye, with the slit at an angle correspond- 
ing to and isolating the meridian of least refraction, and 
the proper lens found which gives the best correction at 
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twenty feet, for test letters and radiating lines. The slit 
is then turned 90° and a fresh correction made. The dif- 
ference between the two lenses gives the amount of astig- 
matism as before. 

If the horizontal meridian is emmetropic and the verti- 
cal myopic ^r, then the case is one of simple myopic astig- 
matism (Am) and would be corrected by a concave cylin- 
drical lens ^ with the axis placed horizontally. The pre- 
scription for such a glass would read thus — itc axis 180°. 

If the meridian at 10° from the horizontal is H = A and 
that at 100° is H = tV, then A — A = A. This is a case 
of H + Ah, and the full correcting glass would be + A 
spherical combined with + A cylindrical; thus + As + 
A c axis 10°. 

If the meridian at 45° = H A and that at 135° = M A, 
then the case is one of mixed astigmatism, and the full cor- 
recting gla&s would be— AsO + Ac axis 135° ; for if all 
the meridians are made myopic A, then the hypermetropic 
one would require A + A = A. Or, two cylindrical glasses 
may be used, with their axes at right angles, thus + A c 
axis 135° O -" Ac axis 45°. 

When the proper correction has been found all the 
radiating lines of Figs. 38 or 39 will look equally black 
and distinct. If the astigmatism is simple, the full cor- 
rection may be prescribed at once, and may be worn either 
for reading or for distant vision. If compound, we cor- 
rect the astigmatism, but as to the H and M must be 
governed by the principles laid down heretofore (pages 
112 and 118). If mixed, the full correction should be 
given for distance, and that for near vision must be 
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governed by circumstances, as before. If there is much 
amblyopia, the weakest glass, either plus or minus, which 
gives the best vision, should be prescribed. 

The optician grinds the combinations of lenses on one 
glass and sets it at the proper angle in an ordinary spectacle 
frame. Or, eye glasses may be used ; but these are ob- 
jectionable on account of the liability of the cylinder axis 
to be displaced. 

Irregular Astigmatism depends upon a difference in 
the refraction of different parts of the same meridian of 
the eye. It sometimes causes two or more images in one 
eye, or monocular polyopia. It arises from irregularities 
in the cornea or in the structure of the lens. The emme- 
tropic eye has a certain amount of irregular astigmatism 
dependent upon slight variations in the different sectors of 
the lens. It is for this reason that luminous points, such as 
the fixed stars, appear not round but radiated. In irregular 
astigmatism the vision may be improved by looking 
through a stenopaio hole, about -i^ inch diameter. This 
will limit the rays to uniform portions of the refracting 
media. 

Anisometropia is a term applied to cases where the 
refraction of the two eyes is unlike. If one eye is myopic 
and the other emmetropic, the former is used for near the 
latter for distant vision. It is not advisable to prescribe 
glasses in such a case. If both eyes are ametropic the one 
which gives the best vision at the required distance is the 
one used. If the patient is young it is well to correct the 
refraction in both eyes. If mature, he may be given his 
choice between the proper correction for both eyes, or to 
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wear a pair of glasses like the one which suits his best 
eye. 

Spectacles. — After all that has been said about the 
choice of glasses in the previous portions of this chapter, 
it is unnecessary to do more than to allude to the manner 
of mounting them. Although eye glasses are convenient 
for occasional temporary use, yet spectacle frames are 
adapted to the greatest number of cases. Gold, silver and 
steel frames have their respective advantages which nat- 
urally suggest themselves. The frames should fit the 
patient, both as to the height of the nose-bridge and as to 
the width between the temples. Each eye should look 
directly through the centre of its corresponding glass, and 
this requirement would bring the frames a little closer to- 
gether for near than for distant vision. The glasses should 
be set J inch in front of the eyes in myopia and hyper- 
metropia, but in presbyopia the situation is not of much 
importance. They should look a little downward for near, 
but straight forward for distant vision. As between pebbles 
and glass, the former have the preference for their superior 
hardness, which makes them less easily scratched, but the 
latter is homogeneous and better for refractive purposes. 
If spectacles are required to protect the eye from glare the 
tint called London smoke is the best, and the large, rounded 
coqwiUe glasses are to be preferred. 
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CHAPTER VII. 

DISORDERS OF THE OCULAR NERVES AND MUSCLES. 

Paralysis of the Ocular Muscles. — ^The normal 
action of these is as follows : The eye is turned inward 
by the internal rectus, outward by the external rectus, up 
by the superior rectus and inferior oblique, and down by 
the inferior rectus and superior oblique. It has also some 
motion of rotation on its axis. From the central line the 
emmetropic eye may move inward 45°, outward 60°, up- 
ward 35°, and downward 60°. 

The complete paralysis of the third cranial nerve (page 
18), causes the following state of affairs : The upper lid 
droops over the ball {ptosis)^ the eye is turned outward 
and cannot move in any direction, except incompletely 
downward ; the pupil is dilated, the accommodation sus- 
pended, and, from lack of normal tension of the recti 
muscles> the globe is slightly protruded from the orbit. A 
partial paralysis is generally limited to one or more mus- 
cles, often causes giddiness or unsteady gait, and may 
present any portion of the above summary of symptoms. 
Limitation to a single muscle causes inability to move the 
eye beyond the middle line in the direction of that muscle^ 
Mydriasis may occur from irritation of the sympathetic 
also ; but in this case the accommodation is not affected. 

Paralysis of the superior oblique causes homonymous 
9 
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diplopia in the lower half of the visual field. The doable 
images separate more widely as the eye is directed to the 
nasal side, and the upper ends of the images are inclined 
toward each other. The eye may be noticed to lag when 
the vision is direote<l downward. 

Paralysis of the external rectus csiuses, according as it is 
complete or partial, more or less inability to turn the eye 
beyond the middle line. The limit of power is marked 
by an oscillatory movement of the globe, and may be 
measured by comparison with the other eye. The diplopia 
is homonymous. 

In all cases of paralysis of single muscles the eye may 
generally be noticed to lag behind when an attempt is 
made to turn it in the direction proper to the action of such 
muscle. The test is usually made by holding a pencil in 
front of the patient, who is directed to keep the head steady 
and to follow the movement of the point with his eyes. 
The pencil is then shifted from side to side and in other 
directions in the same plane. If there is diplopia, the 
image belonging to the affected eye is always found in the 
direction opposite to that in which the cornea deviates from 
its proper motion. If the eye turns unduly inward the 
diplopia is homonymous. If it turns out, the images are 
crossed. If it deviates upward, its image is below ; if 
downward, above. The eye to which an image belongs 
may always be found out by covering one eye with a card 
and ascertaining which image disappears. If the diplopia 
is but slight, or there is any uncertainty about its existence, 
it should be tested by means of a candle placed at twenty 
feet distance. If the patient is slightly amblyopic in one 
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eye the other should be covered with a red glass and the 
double vision will generally be well marked. Slight 
diplopia is more annoying than a great amount. After a 
muscle has been paralyzed for some time, the antagonizing 
muscle, in consequence of being always under tension, 
often becomes shortened. There is, in consequence, a con- 
stant abnormal convergence or divergence of the eye, and 
diplopia for nearly all parts of the visual field. This 
diplopia may be diagnosed from that of typical strabismus, 
by the fact that in the former the two images separate 
more widely when an attempt is made to use the paralyzed 
muscle. In strabismus they are the same distance apart 
everywhere in the visual field. In paralysis of the internal 
or external recti the face is turned toward the side of the mus- 
cle affected. In addition to this the paralyzed muscle may 
always be detected by observing that the diplopia is great- 
est on the side of that muscle, and least on theK)pposite side. 
The affection is more often owing to syphilis than to any 
other cause, and the position of periosteal thickening or 
gummy tumor, in the course of a nerve, may sometimes be 
located in consequence of the exemption of certain branches 
from their effects. The condition of the nerve may, how- 
ever, be a mere symptom of cerebral or spinal disease. 
When the abducens alone is affected the disorder is fre- 
quently rheumatic and is accompanied by pains in the 
temporal region. It is occasionally congenital. Tumors 
of the orbit often give the first indications of their presence 
by interfering with the action of one or more ocular muscles, 
but in this case the surgeon is not generally left long in 
doubt as to the real state of affairs. 
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The prognosis is usually favorable, and recovery some- 
times takes place without treatment. In case the paralysis 
disappears the contraction of the antagonizing moscle re- 
laxes at the same time. If the recovery is incomplete stra- 
bismus and diplopia usually remain. 

The treatment must be addressed to the probable cause, 
and to find out this a minute inquiry into the history, and 
even the parentage, of the patient will often be necessary. 
An examination with the ophthalmoscope will frequently 
disclose an inflammatory condition of the optic nerve, de- 
pending upon intra- or extra-cranial specific lesion. In the 
great majority of cases we must rely upon the potassic 
iodide, mercury, or iodoform. If there is a history of 
rheumatism, with temporal pains, local bleeding is often of 
benefit. This may be followed by counter irritation, or 
vesication to the temple, and finally by electricity applied 
directly to the conjunctiva over the muscle. If diplopia is 
very annoying, the eye may be covered by a piece of ground 
glass set in one of the frames of a pair of spectacles. 
Although the double vision can be corrected by means of 
prisms, these are of no benefit for constant wear, on account 
of the variations in the amount of diplopia, according to 
the direction of the vision. An excellent plan is to exer- 
cise the paralyzed muscle frequently by trying to keep up 
binocular vision while turning the eyes beyond the middle 
line. Unless recovery has become apparently hopeless, it 
is best not to perform tenotomy on a contracted muscle, for 
if improvement should take place, the squint will prove to 
have been corrected too much. 

After tenotomy has been performed, however (see stror 
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bismua), its effect may be reinforced, if necessary, by short- 
ening the tendon of the paralyzed muscle. The patient 
should be etherized, the lids separated by a stop speculum 
and a horizontal incision made in the conjunctiva, so as to 
expose the tendon. This 
is now to be raised on a 
strabismus hook (Fig. 
41), and two curved 
needles, armed with fine "^^^ ^^-^^"^^^^^ h-'^- 

silk, passed through the edges of the conjunctiva into the 
wound, and out through the tendon as far back as seems 
desirable. The tendon is now cut through between its in- 
sertion and the point where the sutures pass. The needles 
are then passed out through the stump of the tendon on 
each side, close to its insertion, and out through the edges 
of the conjunctiva. The threads being then tied, the ends 
of the tendon will be made to overlap. The sutures should 
be left in position until union takes place. 

Wecker's operation, which is frequently performed, con- 
sists in passing the needles through the tendon of the 
muscle from without inward, after it has been raised on 
the hook, and then cutting the tendon off close to the ball. 
The needles are afterward to be passed under the conjunc- 
tiva and made to emerge, one above and the other below 
the cornea, in the line of its vertical meridian. If the ends 
of each thread be now tied tightly over the conjunctiva 
the eye will be brought into position. If these operations 
do not have sufficient effect, the tendon of the appropriate 
muscle in the other eye may be cut so as to endeavor to 
restore harmonious relations between the two. 
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Paralysis of the Orbicularis occurs usually in 
connection with the same condition of other muscles sup- 
plied by the seventh nerve. The lower lid falls away from 
the ball, and the eye cannot be completely closed. In con- 
sequence, the conjunctiva becomes inflamed and the cornea 
sometimes ulcerated. The treatment must be adapted to 
the condition of the nerve, and the subject belongs to the 
province of general medicine. 

Convergent Strabismus, or concomitant squint, is that 
condition of the eyes in which the optic axes meet before 
reaching the object looked at. It depends upon a shorten- 
ing of the internal recti muscles, and generally commences 
in infancy. In most cases one eye only is used for vision 
and the other is turned in toward the nose; occasionally, 
however, we see a child who uses one eye for a short time, 
and then the other, or changes at will. The amount of 
squint is generally greatest during near vision, and often 
becomes almost imperceptible when the gaze is directed 
into the distance. At the commencement of strabismus the 
squint is usually not continuous, but alternates with periods 
of normal action of the muscles, and this state may con- 
tinue for weeks, or even months before the interni become 
permanently shortened. If both eyes are used alternately 
the acuteness of vision in each remains good, but if one eye 
only is employed, the other becomes amblyopic from neg- 
lect, often to such a degree as to be almost useless. Such 
an eye appears perfectly healthy upon ophthalmoscopic ex- 
amination, and its perceptive power may frequently be much 
improved by methodical practice upon such objects as it 
can see. If the eye remains amblyopic the interni some- 
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times finally relax, and the strabismus disappears, or is only 
occasionally perceptible. The amount of the squint may 
be measured by a rule, or more conveniently by a little ivory 
scale made to fit the curve of the under lid. The distance 
from the centre of the pupil to the punctum may be 
measured in both eyes, and the difierence will be the 
amount of deviation. 

To distinguish strabismus from paresis of the externus, 
it is necessary to cause the patient to cover and fix the eyes 
alternately on an object at some distance in the median 
plane. For the purpose of covering the eyes, a piece of 
ground glass placed near to the cornea is preferable, as the 
movements of the covered eye may iu this way be seen. 
If both eyes deviate to the same degree the case is one of 
strabismus, but if they difier in this respect, the one which 
deviates least is the one to which the paralyzed muscle 
belongs. This phenomenon results from the greater effort 
of associated action made by the internus of the sound eye, 
in consequence of the increase of nervous force which is 
necessary to move the paretic externus. On the other 
hand, the amount of innervation required by the internus 
of the paralyzed eye, which is associated with the sound 
externus, being less, the inward excursion of the eye is less. 

An exception to the universality of this rule of diagnosis 
is met with in cases where there is considerable difference 
in the degree of H in the two eyes. But the fact that H does 
exist makes the probability of strabismus greater than of 
paresis. 

It is now well known that the ordinary cause of con- 
vergent strabismus is hypermetropia. This is explained 
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by the fact that there is a constant normal relation between 
the accommodation and the convergence. When the axes of 
the emmetropic eyes are parallel, the accommodation is 
relaxed for distant vision. When the accommodation is 
exerted for the perception of an object six inches away, the 
optic axes are converged to that distance. But in hyper- 
metropia the accommodation is already exerted in order to 
see distant objects, and the eyes, therefore, have a tendency 
to converge, to the detriment of binocular vision. When 
the full strain is put upon the accommodation, in the desire 
to see a near object, the intemi are impelled to converge 
the optic axes more than is necessary, and if the impulse 
to see distinctly is greater than the desire to retain bin- 
ocular vision, one eye yields and squint results. The nor- 
mal relation being restored between the accommodation 
and convergence the eye in use now accommodates more 
readily. There is no inducement to squint if the acuteness 
of vision cannot be improved by it, hence, we seldom find 
strabismus in the highest degrees of hypermetropia or 
when there is much amblyopia in both eyes, whether from 
defects in the refractive media, or from congenital ineffi- 
ciency of the retina. For this reason, also, if the eyes 
differ in acuteness of vision or degree of H the worse eye 
is generally sacrificed for the benefit of the better one, and 
if an attempt is made to use the former the amount of 
strabismus is increased. As a small proportion only of 
hypermetropes with good acuteness of vision become strabis- 
mic, however, some other reason must exist for the ex- 
emption of the fortunate ones. And this cause is probably 
to be found in the difference of the relative power of the 
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extemi and the interni in different individuals.* If the 
relative strength of the extemi, as compared with the 
interni, is greater than in the average of emmetropic eyes, 
there will be no squint. If less, strabismus follows. Bon- 
ders thinks that, owing to the difference between the optic 
and visual axes in the strabismic eye, the externi are over- 
taxed in trying to maintain distant vision, and hence give 
way during convergence. 

Treatment. — ^If we can get the case at a sufficiently early 
stage, before the squint has become fixed, it can generally 
be cured by putting the correct eye completely under the 
effects of atropia, until the patient learns to use the other 
for fixation. When this happens, or if the eyes are used 
alternately, they must both be kept fully atropinized. As 
the use of the accommodation is now impossible, the child 
soon abandons the effort to see near objects distinctly, and 
the eyes act in unison. If the squint is fixed, however, 
and one eye has become amblyopic, the better one should 
be atropinized, and the other subjected to methodical daily 
exercise, in the hope of restoring its normal acuteness of 
vision. At the same time the refraction of both eyes 
should be tested ; better by the ophthalmoscope only than 
not at all ; and the full correction prescribed, if the child 
is not too young to wear spectacles. If the acuteness of 
vision can be restored to an equality with the other eye, 
the tendon of the internal rectus may be divided with some 
probability of regaining binocular vision. 

The internus muscle is inserted into the sclera, at a 
distance of one-fourth of an inch from the edge of the 

* American Journal of Medical Sciences, October, 1878, p. 418. 
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cornea, but is loosely oonnected also with the conjunctiva 
and with the capsule of Tenon. The patient being ether- 
ized, and the lids separated by a stop speculum, the con- 
junctiva should be seized, over the point of insertion of the 
muscle, with a fixation forceps. The eye should be rolled 
outward and the raised fold of conjunctiva snipped vertic- 
ally, with a small pair of probe-pointed scissors curved on 
the flat. These must be introduced into the wound and 
the conjunctiva freed from its attachments to the sclera on 
either side of the muscle, and back tcvard the caruncle for 
about half an inch. The strabismus hook is then inserted 
ht the lower angle of the wound and swept round, the 
point being kept close to the ball, so as to catch up all the 
fibres of the tendon. This is to be cut off between the 
hook and the ball, close to the sclera. A smaller hook 
should finally be used, to make certain that no fibres above 
or below remain unsevered. The conjunctival wound may 
be reunited at the very edges by a fine suture, or let alone 
if it does not gape. The patient must be cautioned not to 
use the eyes for near vision for a week, until the muscle 
has become again attached to the ball behind its original 
position, but no dressing is necessary. 

The result of this operation is to relieve the abnormal 
convergence by about one-sixth, or one-fifth of an inch; 
but if the strabismus is double that amount, as is not in- 
frequently the case, both eyes should be operated on. If 
the squinting eye is amblyopic, and vision cannot be im- 
proved, the operation may be limited to that eye, and its 
effect increased by a free division of the attachments between 
the muscle and the capsule of Tenon. For this purpose 
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tlie musole ia to be seized with tiie 6xation forceps, after 
being taken up by the hook, and before being detached 
from its insertion. The hook should now be withdrawn, 
the tendon severed from the solera, and the muscle turned 
back from the capsule, so that the membranous attaclimcnts 
between the two may be snipped with the scissors. The 
coojouctiva, also, should be freely loosened from its attach- 
ments, as far back as the caruncle, or even beneath it. 
This operation is performed for its cosmetic effects only, 
and if the eye should show a disposition to deviate in the 
opposite direction after the operation, a suture may be 
placed in the conjunctival wound, and made to include a 
sufficient amount of tissue to bring the cornea exactly to 
the middle line. 

DrvEEGENT Strabismus makes it appearance when the 
vision commences to be taxed by continuous ueiir work, and 
it is usually a symptom of myopia. The rationale of its 
production is similar to that of convergent squint. The 
natural relation between accommodation and convergence 
comes again into action. In high degrees of M the accom- 
modation is entirely suppressed, and convei^nce becomes 
forced and difficult, so that binocular vision of near objects 
ia often sacrificed to avoid the discomfort arising from mus- 
cular asthenopia. In distant vision, such as it is, the strain 
is relieved, and the squint disappears. The oval form of 
the myopic eye makes all motion in its socket more difficult 
thaa for the round emmetropic eye. This is especially the 
case in convergence, on account of the strain to which the 
externi are subjected in consequence of their position. 
With these impediments to free convei^ence, it often hap- 
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pens that no attempt is made to attain it in high grades of 
M. Or, if one eye is emmetropic and the other myopic, 
the former is used for distant, the latter for near vision. 
There is no necessity for convergence, and there is none. 
But, the interni being totally relaxed to accord with the 
accommodation the externi, which continue in action, often 
cause divergence. This, from being occasional, becomes, 
after a while, continuous, and results in shortening of the 
externus. In bad cases the obliqui become shortened 
also. The same series of events occurs if one eye is blind, 
or highly amblyopic, and may happen if there is much 
difference in the degree of M in the two eyes. 

Divergent strabismus may be distinguished from paresis 
of the internus by the difference in the amount of deviation 
in the two eyes, which occurs in the latter affection. The 
mode of testing the deviation is the same as described when 
treating of convergent strabismus (page 135). 

Trecdment must be based on the judicious selection of 
glasses, as already detailed under myopia (page 118). If 
the case can be seen at a sufficiently early stage, and a full 
correction of the M is admissible, it should be, prescribed. 
Mostly, however, the deformity will be confirmed before 
the patient applies for relief, and then tenotomy of the ex- 
ternus is necessary. The operation is performed in the 
same manner as for the internus (page 138) ; allowance be- 
ing made for the change of position, and for the fact that 
the point of insertion into the sclera is A of an inch 
from the cornea. If the internus is still active a lessening 
of the deformity to the extent of A of an inch may be ob- 
tained in this way. Both externi may be set back if this 
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is not sufficient. Or, the effect may be further increased 
by dividing the attachments to the capsule of Tenon. But 
in bad cases the latter expedient is not advisable, as the eye 
is more or less fixed in position by the permanent contrac- 
tion of the obliqui. This, however, may be overcome to 
some extent by advancing the tendon of the interuus by 
the operation previously described (page 133). 

Muscular Asthenopia has already been alluded to as 
one of the annoying accompaniments of myopia. It oc- 
curs mostly in the lesser grades of the latter, as the strain 
on the interni in high degrees is relieved by divergent stra- 
bismus during near vision. If discomfort in using the 
eyes, inability to read, t>r sew, etc., leads to a sus[)icion of 
weakness of the internal recti, a screen may be interposed 
between one eye and the object of fixation, during near 
vision, and the eye observed, to see if it deviates outward. 
Or, a more delicate test, is that proposed by Von Graefe. 
A weak prism, refracting vertically, is placed before one 
eye, and the patient at reading distance directs his vision to 
a piece of paper, on which is drawn a vertical line with a 
black dot in the centre. If the relative strength of the 
muscles is preserved two dots will be seen on the line, but 
if the interni are weak, two lines appear, each with its dot. 
In cases of myopia with astigmatism, the symptoms of ac- 
commodative asthenopia are added to the strain of forced 
convergence, and headache, with other symptoms already 
detailed (page 108), often render the patient unfit for the 
ordinary avocations of life. The adaptation of proper 
glasses and the subsequent methodical exercise of the eyes, 
for increasing periods daily, always stopping short of actual 
fatigue, is usually all that is needed to complete a cure. 
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Reflex Asthenopia is characterized by feelings of 
discomfort in using the eyes; by inability to fix the vision 
on any object for more than a few moments, without caus- 
ing pain, which lasts for some time ; by a sensation of daz- 
zling, or of tension, heat, and various ill defined feelings 
of annoyance in the organs of vision. Rest does not give 
entire relief from pain, and a return to necessary near work 
is always followed by a recurrence of the symptoms. Ex- 
amination of the refraction may prove the patient to be 
perfectly emmetropic. The muscles of rotation and ac- 
commodation are normal. There is evidence, however, of 
a fullness of the ocular vessels. One or two enlarged veins 
may often be seen coursing over the white sclerotic. The 
retinal veins are seen, with the ophthalmoscope, to be di- 
lated. This condition is very often associated with, and 
seems to depend upon, disorder of the genital organs. It 
occurs most frequently in young, unmarried, or if married, 
in childless women. In these cases there is usually uterine 
catarrh, menorrhagia and lack of nervous tone. In men, 
the prostate gland, or neck of the bladder, is generally in 
a condition of irritation, in consequence of excessive venery, 
or masturbation. The urethra is often abnormally sensi- 
tive. Success in treatment must depend upon ability to 
remove the cause, and it is unnecessary here to enter into 
any details with regard to these matters. 

Blepharospasm is a reflex contraction of the orbicu- 
laris, coming on suddenly, without warning, and closing 
the eyes tightly for some seconds, or even minutes. It is 
of importance, on account of its liability to occur under 
circumstances where the use of the eyes is necessary to the 
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safely of the individual. The spasm may often be relaxed 
by pressure on the supra-orbital, or subcutaneous malar 
nerves. It is sometimes a mere symptom of hysteria. 
Other facial muscles may be involved. The affection is 
generally accompanied by congestion of the tarsal conjunc- 
tiva and undue sensitiveness to the action of light. If the 
cause can be determined, and it is occasionally owing to the 
condition of the teeth, the treatment is more satisfactory 
than under ordinary circumstances. If the spasm be re- 
lieved by pressure on the nerve, the skin over the nerve 
may be painted with iodine, or blistered, or the nerve sub- 
cutaneously divided. In the meantime the tarsal conjunc- 
tiva may be treated daily, or oftener, with weak astringent 
collyria. Constitutional measures must be addressed to 
the nervous system, and the liquor potassii arsenitis, in five 
drop doses, three times a day, is generally useful. 

The blepharospasm which occurs in inflammation and 
injuries of the cornea is continuous. The orbicularis resists 
powerfully any attempt to open the lids, and the tonic 
spasm remains in some degree, even after the cornea is 
cured. In such cases, however, there is always to be found 
congestion, or inflammation of the tarsal conjunctiva. No 
special treatment is needed for the cure of this affection, 
which passes away with the complete recovery of the cornea 
and conjunctiva. Forcible stretching of the orbicularis by 
means of dilators and the operation of canthoplasty are often 
done for the immediate relief of this condition, but the 
ultimate cure is, probably, as speedy without them, and 
must, after all, depend upon a removal of the cause, 
viz.; the inflamed condition of the cornea and conjunctiva. 
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Nystagmus is usually a congenital affection, or one 
which arises at a very early age, in consequence of the ocu- 
lar muscles never having clear images on the retina to guide 
them in fixation. The eye, therefore, sets up a quick, 
oscillating movement, which becomes more marked the 
greater the effort to fix accurately. The motion is mostly 
from side to side, together with some degree of rotation. 
The interference with vision may be owing to corneal opaci- 
ties, cataract, or disease of the retina, or choroid. As the 
patient has always been accustomed to this condition of the 
eyes, he is never conscious of an apparent motion in external 
objects, a phenomenon which becomes very annoying when 
the nystagmus is acquired later in life, as in the case of miners. 
These men, working in intense darkness, often in cramped 
positions, by the uncertain light of a single lamp, and with 
the eyes frequently directed upward for long periods, gradu- 
ally lose control of the ocular muscles in some degree. 
Their nystagmus disappears in the bright light of day, to 
return with the shades of night. For congenital nystagmus 
there is no relief, but for the acquired form, absolute rest 
of the eyes, electricity, and tonics, especially strychnia, are 
recommended. 

Herpes Ophthalmicus belongs properly to the affec- 
tions of the nervous system of the eye, as it depends upon 
irritation of the Gasserian ganglion on the sensory root of 
the fifth nerve. The first indications of disease are given 
by severe neuralgia of the forehead, eyelids, nose, etc., 
limited to one side of the face. In a few days the skin be- 
comes red and swollen, and groups of herpetic vesicles 
make their appearance. These presently form hard crusts, 
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which afterward fall off, leaving deep red scars, like those 
of smallpox. If the herpetic vesicles are on the nose the 
eye is pretty sure to be involved, if on the forehead, the 
vision may escape. The vesicles appear, if anywhere in 
the eye, on the cornea, leading to ulceration and often to 
rapid perforation, whereby the previously increased intra- 
ocular tension is reduced below the normal. Iritis compli- 
cates the disease, and the eye after being irritable for months 
recovers, with opacities of the cornea and impaired vision. 
The affection has been mistaken for erysipelas, but the 
severity of the pains which precede the eruption, the small 
amount of swelling, and the limitation of the disease to 
one side of the mesial line, serve to make the diagnosis. 
The eruption should be treated with lotions of lead water 
to the skin and atropia to the eye. To relieve the neuralgic 
pains, morphia sulphas, gr. J, and liq. potassii arsenitis, gtt. 
ij, may be given every hour. 

Neuralgia of the first division of the fifth nerve is 
nearly always accompanied by congestion of the ocular con- 
junctiva, lachrymation, increased intra-ocular tension and 
diminished acuteness of vision. These ate the symptoms 
which often introduce an attack of glaucoma, a disease 
which will be considered in a future chapter. The pain 
may often be cured by morphia and arsenic, in the doses 
recommended in the last paragraph. If the attacks are 
periodic, a pill containing quinisB sulphas gr. j, fcrri et po- 
tassii tartras gr. j, morphisB sulphas gr. ^i, taken every 
hour for ten doses, just before the expected paroxysm, will 
generally prevent it. It is best to precede the medicine by 
a cathartic. If there is a history of syphilis, potassium 
10 



146 OPHTHALMIC PRACTICE. 

iodide, in doses sufficient to produce the constitutional effects 
of the drugy should be administered. It must always be 
given with a large quantity of water, and is best tolerated 
when taken half an hour before a meal. If it produces 
unpleasant coryza, etc., iodoform in two to five-grain doses 
immediately after meals, may be substituted. 

Neuroparalytic Ophthaj-.mia occurs in consequence 
of paralysis of the fifth nerve. This usually results from 
intra-cranial lesions, which affect at the same time other 
nerves of the eye and face. The eye is devoid of sensation, 
the mucous membranes dry, the cornea becomes cloudy and 
ulcerates. The intra-ocular tension is below the normal. 
Inflammation of the cornea and conjunctiva may be pre- 
vented by keeping the lids closed so as to protect the eye 
from irritation. The disease is somewhat rare. 
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CHAPTER VIII. 

DISEASES OP THE CORNEA AND SCLEROTIC. 

Phlyctenular Keratitis is the most frequent form of 
inflammation of the cornea. Although not limited to child- 
hood, it occurs generally in children. The essential feature 
of the disease is the occurrence on the cornea of papules, 
vesicles, or pustules, similar to those which characterize 
phlyctenular conj unctivitis. When these are situated at the 
margin of the cornea, they are usually very minute, several 
in number, and crowded close together like a string of 
beads. On the surface of the cornea they often occur singly 
and may be as large as a hemp seed. There is always a 
bundle of congested vessels on the sclera, running to the 
margin of the cornea nearest the phlyctenula,and the con- 
junctiva is hyperaemic, or sometimes even undergoes catar- 
rhal inflammation. The phlyctenulse finally break down 
with more or 1^ loss of corneal substance. In light cases 
this is superficial, and soon heals, leaving a hazy spot in the 
epithelial layer. If the case is worse, the ulcer is deeper, 
slower in healing, and often leaves a depressed, cloudy 
cicatrix; or, the ulcer may become vascular and the cica- 
trix elevated. In some cases pus, or lymph cells invade 
the surrounding cornea, and accumulating in a rounded 
patch between the layers form the so-called onyx. In 
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rare cases the whole cornea becomes vascular and covered 
with superficial^ minute ulcers^ constituting a form of 
pannus. Even after recovery the disease is very apt to 
return, and phlyctenulae often reappear upon the sites of 
old scars. 

The child has an intense dread of light, and in many 
cases remains all day in the darkest comer of the room, 
lying prone, with its face buried in a pillow. It cannot 
open its eyes, and if the surgeon attempts to lift the lid he 
is met by spasmodic resistance from the orbicularis. This 
blepharospasm is supposed to depend upon pressure on the 
nerve filaments of the cornea by the lymph cells at and 
near the focus of inflammation. In most cases there is a 
papular eruption on the cheek around the lids, and even on 
the forehead, which at once gives a clue to the nature of 
the disease. To examine the eye, it is necessary for the 
nurse to lay the child on its back on her lap, at the same 
time holding its hands. The surgeon then takes its head 
between his knees and lifts the lid with the tip of his finger 
on the tarsal margin, or with an elevator. A gush of tears 
follows and the cornea is usually rolled up, out of sight, 
but in a few moments comes into view. The inhalation 
of a few drops of chloroform relaxes the blepharospasm 
completely. 

The disease results from improper hygienic conditions, 
and is mostly confined to the poorer classes. Scrofulous 
children are especially liable to it, and in them it is diffi- 
cult of cure, and apt to return again and again, until the 
sight is almost ruined by the resulting corneal opacities. 
Even if these are mere spots of faint haze which can be 



PHLYCTENULAR KERATITIS. 149 

seen by focal illumination only, they yet interfere much 
with vision. 

Treatment — The first indication is to relieve the extreme 
sensitiveness of the corneal nerves by the use of atropia 
and a drop of a four-grain solution should be placed in the 
eye every three hours until the pupil is dilated, the child 
being held as above directed. Care should be taken that 
the diet is simple and nutritious, devoid of the tea and 
coffee with which ignorant people often poison their chil- 
dren. Recovery from the stage of intense photophobia is 
accelerated by keeping the little patient in bed. At the 
same time remedies must be addressed to the general con- 
dition of the system. If there is constipation and plethora, 
a calomel purge should be given, followed by five to twenty 
grain doses of potassium acetate, in water, three times daily. 
If there is diarrhcea, it must be cured. If there is neither 
of these conditions, but the child is pale, or strumous, 
quinisB sulphas, gr. ss, and syr. ferri iodidi, gtt. xx, should 
be given, in water, before meals. If none of these seem to 
be indicated Fowler^s solution of arsenic may be adminis- 
tered in full doses. The constitutional measures must be 
persisted in until the cure is complete. Obstinate photo- 
phobia and blepharospasm, without much corneal disturb- 
ance, in children of full habit and with tumid upper lips, 
is often quickly relieved by the administration of full doses 
of iodoform, gr. vi-xij daily. If the photophobia is in- 
tractable, and kept up by an irritable, vascular ulcer, im- 
mediate relief will be obtained by an incision, about a 
quarter of an inch long, in that part of the corneo-scleral 
junction which is nearest the ulcer, thus onening the an- 
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terior chamber. The effect of this incision is both to relieve 
the intra-ocular tension and to sever the nerve fibres which 
go to the painful spot. The cut may be made with either 
a Graefe knife or a keratome^ care being taken to avoid 
wounding the iris or lens, but especially the latter. The 
closed lids should afterward be covered by a dossil of ab- 
sorbent cotton and a retaining bandage applied. 

When the patient becomes able to open his eyes, and the 
extreme irritability has subsided, the ointment of the yellow 
oxide of mercury may be used, in the manner recommended 
under phlyctenular conjunctivitis, page 67. If this is 
too irritating recourse may be had to the coUyrium of tan- 
nin. If there is a disposition to become chronic the cor- 
rosive sublimate solution, gr. ss ad fSiij, may be used in 
the eye three times a day. If inflammation lurks in the 
tarsal conjunctiva a ten-grain solution of borax may be 
put in the eye five or six times a day. If pus forms be- 
tween the layers of the cornea, hot belladonna fomentations 
(extract 3j ad Oj,) should be applied to the eye, for ten 
minutes at a time, every two hours. Pannus requires no 
special treatment other than that which is applicable to the 
disease in general. 

Interstitial. Keratitis commences gradually with 
injection of the scleral vessels at the margin of the cornea, 
some lachrymation, photophobia, and pain. The centre of 
the cornea is usually the part first affected. It becomes 
cloudy, and by focal illumination it is seen that the sub- 
stance of the cornea proper is the seat of the disease, 
which is, therefore, also called parenchymatous keratitis. 
The cloudiness spreads slowly toward the margin, where, 
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frequently, a rim of tolerably clear tissue is left. Some- 
times, however, the disease commences near the margin of 
the cornea and spreads thence until the whole membrane 
is affected. When the clouding is complete the cornea 
looks like ground glass. After this condition has lasted 
for some time, grayish-yellow, slightly elevated spots make 
their appearance, as if pustules were about to form. If the 
case grows worse the cornea becomes vascular. Ulcers 
seldom or never occur. In recovering, the vascularization 
or cloudiness disappears first from the parts last affected, 
and finally some slight opacities only remain as traces of a 
disease which has lasted for months. In a few instances, 
the disorder commences in a number of spots throughout 
the substance of the cornea, forming a variety called puno- 
tated hercUitia, These spots increase in size and number, 
finally run together and result in denser opacity and 
more irregularity of the corneal surface than in the ordi- 
nary form of the disease. Although the iris is liable to 
be involved in cases of interstitial keratitis, yet by the aid 
of focal illumination we may readily distinguish this dis- 
ease from that kind of iritis which presents somewhat ana- 
logous symptoms, but in which deposits take place on the 
inner surface of the cornea. 

The affection occurs mostly before puberty, in children 
who are the subjects of hereditary syphilis. Such a child 
has frequently a protuberant forehead, depressed nose, 
muddy complexion and coarse skin. The permanent in- 
cisors, especially in the upper jaw, as described by Mr. 
Hutchinson, are often, to some extent, peg-shaped, much 
smaller at the crown than at the base^ with a depression in 
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the centre of the cutting edge. The temporarj" teeth are 
not affected. But the disease is not confined entirely to 
the syphilitic. It may be considered as evidence of some 
vice in the constitution, although occasionally persons 
who are otherwise apparently in good health become af- 
fected. 

Treatment. — ^Atropia must be used to allay irritability, 
and for this purposiB a drop of a four-grain solution in the 
eye, three times a-day, is usually sufficient. If the cornea 
is vascular, however, and there is considerable pain, the 
atropia must bo used every two or three hours, and two or 
more ounces of blood taken by leeches behind the outer 
canthus. At the same time potassium iodide should be 
given in sufficient doses to affect the system. This failing, 
recourse may be had to iodoform in one to three grain 
doses, or if no improvement results in a week or two, mer- 
curial ointment in quantities of one or two drachms should 
be rubbed into tlie skin of the sides of the chest or the 
inner surface of the thighs night and morning, or in in- 
fants, smeared on the soles of the feet or on a bandage 
round the abdomen, until some impression is made either 
on the gums or on the opacity of the cornea. If the gums 
are made slightly tumid it is well to keep up the impres- 
sion for several weeks, by using smaller quantities of the 
mercurial. Syrup of the iodide of iron often hastens re- 
covery, and is especially applicable to cases in which no 
syphilitic taint can be discovered. 

Vascular Keratitis, or acute pannus, may ^arise in 
the course of the various inflammatory affections of the 
cornea, or independently of them. There is always some 
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congestion or inflammation of the conjunctiva, during 
which minute vessels commence to encroach upon the cor- 
nea at its upper margin, covering that part which is gener- 
ally hidden by the upper lid. The area of vascularity 
thus acquires a somewhat crescentic shape, and a similar 
patch forms afterward on the lower edge. The superficial 
layers only are affected. There is always a narrow, hazy 
belt of epithelium separating the vascular from the clear 
cornea. The areas of vascularity may extend until the 
cornea is completely encircled, and may at last cover its 
entire surface. Under proper treatment the disease can 
usually be stopped in any stage of its progress, and the 
vascularity will retreat first from the parts last affected, 
leaving behind patches of white opacity, which require a 
long time for their removal. Between this affection and 
the pannus of trachoma there is a difference of degree only. 
In the latter the vascularity is less dense, the vessels are 
larger and more or less clear cornea may be seen in the 
interstices of the network which they form. The disease 
probably often owes its existence to the application of irri- 
tants to an already inflamed cornea, or to transmitted in- 
flammation from adjacent conjunctiva. 

Treatment. — The local use of an anodyne, such as atropia 
sulphate, is always required, and a drop of a four-grain 
solution may be used thrice daily. Sometimes, even this 
seems to irritate, and then warm belladonna fomentations 
must be applied. The ta-rsal conjunctiva must receive ap- 
propriate treatment at the same time, but the astringents 
used should not be allowed to touch the cornea. The 
general health must be attended to, and proper hygienic 
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ineasores adopted. Patients affected with vascular keratitis 
are often in need of rest, both bodily and mental ; or they 
may be suffering from malarial cachexia and require iron, 
quinine and arsenic; or strumous, or syphilitic, in which 
case the iodides of iron and potassium will be indicated. 

SuppimATiVE Keratitis occurs generally in feeble 
constitutions, as a result of injury, cold, severe conjunc- 
tivitis, or other causes. The centre of the cornea is most 
liable to be affected, although the disease may begin at or 
near the margin. The first abnormal appearance is a spot 
of grayish infiltration, which soon becomes yellow. Any 
jwrtion of the cornea anterior to the membrane of Descemet 
may be the seat of the disease, and if this is confined to the 
superficial layers an open ulcer is formed; if the inner 
layers are involved, there is an abscess. In any case the 
pus usually gravitates between the laminae and collects near 
the lower margin, in a patch with a rounded upper edge, 
somewhat similar to the arcus at the base of a finger nail, 
and hence called onyx. The abscess may open either upon 
the outer or inner surface. In the latter case the pus ac- 
cumulates at the bottom of the anterior chamber, forming a 
hypopion. This may be distinguished from onyx by the 
upper edge ot the former being either a straight line or a 
curve with the concavity upward, and an examination by 
focal illumination will disclose at once whether the pus i^ 
in the cornea or in the anterior chamber. If the abscess 
spreads the corneal epithelium over it disintegrates, thus 
forming a superficial ulcer, which often creeps beyond the 
edges of the abscess. The iris, also, is usually involved 
{Kerato iritis), as may be seen by its insensibility to the 
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action of atropia, and it is possible that some of the pus in 
the anterior chamber may come from this membrane. The 
pericorneal conjunctiva is injected and swollen, and there 
is pain^ lachrymation and photophobia. In slight cases, 
under proper treatment, the disease vanishes, leaving behind 
only a slight corneal opacity. But in severe ones, the 
hypopion increases, ulceration spreads, the iritis becomes 
worse, and perforation of the cornea may take place, fol- 
lowed at best by a permanent white cicatrix, perhaps with 
adhesion of the iris, or possibly by suppuration of the 
whole eyeball. A most destructive form of the disease 
occurs in variola, from the formation of a pock on the 
cornea. 

Treatment — In slight cases, nothing more than rest, the 
use of atropia, a pad of cotton and a pressure bandage are 
necessary as local applications. The eye should be covered 
with a small square of thin linen or muslin, and fine cotton 
placed upon this in such a manner as to fill up all the in- 
equalities of the surface to a level with the brow. The 
end of the pressure bandage, which is- a strip of fine flannel, 
IJ to 2 inches wide and 3J yards long, is then laid upon 
the forehead above the sound eye, and the roller is carried 
downward, obliquely across the cotton pad, under the car 
of the same side, around the back of the head, above the 
opposite ear, straight across the forehead, around the head 
above the ears, obliquely across the eye again a little lower 
than the first turn, and so on until the eye is completely 
covered in with uniform pressure. If this bandage is 
properly applied, it will keep the eye at rest, and the patient 
will at once experience a sensation of considerable relief. 
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The state of the constitution most be improved by ap- 
propriate measores in most instances. Generally quinine 
and iron and a generous diet are required. Milk punch 
is often necessary in bad cases. If there is much pain a 
brisk cathartic will rapidly improve the condition of the 
cornea; or morphia may be administered, to procure sleep. 
Cold applications may be used locally in such cases, if 
agreeable to the patient. Most persons, however, have 
but little pain, and are best treated by hot fomentations. 
Water, as hot as it can be borne, applied to the closed lids, 
by means of bits of soft linen, for ten minutes at a time, 
every two hours, often answers admirably. The patient 
will generally be a better judge than the physician as to 
whether hot or cold applications are best for him. If the 
abscess shows no signs of absorption it should be opened 
at the lowest point, and the stringy pus pulled out with a 
pair of fine forceps. If near the margin of the cornea the 
incision should be made through into the anterior chamber. 
If a central perforation of the cornea is imminent iridec- 
tomy should be performed. A coUyrium of muriate of 
quinia, grs. x ad fSj, may be used every two hours, to 
diminish the amount of suppuration from the ulcerated 
surface. An eccentric perforation of the cornea may often 
be prevented by repeated paracentesis, but if perforation 
should take place, the compress and bandage must be 
applied continuously, to obtain speedy cicatrization. 

Ulcerous Keratitis may include all forms of vlcer 
of the cornea. For clinical purposes these can be separated 
into two types, the sthenic and the asthenic. Ulcers 
belonging to the former class are accompanied by photo- 
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phobia, pain, ciliary injection and lachrymation ; in those 
of the latter type there is more or less absence of these 
symptoms. A great majority of both kinds are of trauma- 
tic origin, made worse by neglect. Others are caused by 
the violence of inflammatory action in different kinds of 
conjunctivitis or keratitis already described. Others arise 
from deranged innervation or interference with the circula- 
tion. 

Superficial ulcers of small extent are repaired by tissue, 
which is but slightly hazy {macula cornea^; the cicatrix can 
be detected, however, by focal illumination, and often in- 
terferes considerably with acuteness of vision. Sometimes 
the scar is marked by a depression or facety at others by 
slight elevation and permanent vascularity. The deeper 
and wider the ulcer the more opaque the scar, and the 
nearer the centre of the cornea the more the sight is im- 
paired. The incident most to be feared in the course of 
ulceration is perforation of the cornea, as in this event the 
iris and the lens are pushed forward against the membrane 
of Descemet and the anterior chamber obliterated. If the 
opening is very small it may shortly close again, and the 
parts be restored to their normal relations, with no trace 
left of the ulcer except a permanent white soar, leucoma. 
If cicatrization is delayed, however, more or less adhesion 
takes place between the iris and the margins of the per- 
foration, forming an anterior synechia, which, after the scar 
is complete, makes an adherent leucoma. If the perfora- 
tion is large, the iris adheres everywhere to the edges of 
the ulcer and projects through the opening, prolapse of the 
iris. In this position it becomes inflamed and may lead 
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to suppuration of the contents of the eyeball. Or the 
prolapse may become covered with new tissue, and cicatri- 
zation with flattening of the protruded membrane may take 
place. The scar, however, will always be weak, and, under 
the influence of accidental irritation, will probably yield to 
intraocular pressure sooner or later, and become thinned, 
and projecting, anterior staphyloma. The greater the area 
of destruction of the cornea, the greater the danger to the 
life of the eyeball, either through immediate suppuration 
or through the magnitude of the staphyloma. 

In many cases of ulcer, although there is much irritation 
and vascularity of the cornea, the base and margin of the 
excavation are so transparent that it is liable to be over- 
looked. In others, a ragged ulcer appears on a gray or 
pus-colored opacity, with little pain and no vascularity, and 
the appearance of vessels gives the first sign of commenc- 
ing repair. Sometimes a narrow sore forms near the 
margin of the cornea and spreads in a direction parallel 
thereto. This ring-shaped lUcer may usually be checked at 
any stage by proper treatment, but if allowed to run on 
until it encircles more than half the cornea, the latter be- 
comes infiltrated, cloudy, and sloughs. If the floor of an 
ulcer becomes very thin it projects forward, in consequence 
of the intraocular pressure behind ; and if the membrane 
of Descemet alone remains, it forms a transparent vesicle 
which may burst at any moment. This catastrophe not 
infrequently occurs during a forcible separation of the lids 
by the surgeon, for purposes of examination. In cases, 
therefore where there is any possibility of such an accident, 
the lids should be opened with the greatest care, and for 
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the upper lid it is best to use an elevator. After such an 
ulcer has burst, its sides sometimes become lined with the 
remains of the membrane of Descemet, and a troublesome 
corneal fistula is formed, which will not heal until the 
membrane is removed. In rare cases the walls of one side 
of the ulcer are steep and transparent, and the other side is 
shelving and infiltrated. Such a sore creeps on over the 
cornea in the direction of the infiltration. It is the ulcus 
serpens of Saemisch, and generally arises without manifest 
cause. It has a tendency to terminate in perforation with 
consequent implications of the iris. The ulcers of neuro- 
paralytic ophthalmia generally involve the centre of the 
cornea, and begin with localized cloudiness. 

Treatment — Ulcers arising in the course of inflammatory 
affections of the conjunctiva or cornea, require, first of all, 
that the original affisction shall be subdued by appropriate 
treatment. In every case attention to the condition of the 
system is imperatively demanded. If the ulcer is sthenic, 
rest in bed, cooling lotions, atropia sulphate ointment (gr. 
j ad cosmoline 3j), in the eye, morphia, if necessary to re- 
lieve pain, and a free purge, together with the application 
of a cotton compress over the closed lids, and a pressure 
bandage sufficiently firm to keep the eye at rest, generally 
induces quick healing. If asthenic, hot fomentations must 
be used in place of cool lotions, eserine sulphate, gr. ss ad 
cosmoline 3j, in place of atropia, and instead of purgation, 
liberal diet, tonics and stimulants, such as quinine, iron, 
beef tea, and milk punch. When healing commences 
local stimulation may be cautiously tried. A little calomel 
may be dusted in twice daily, with a camePs hair brush, or 
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the ointment of the yellow oxide of mercury may be used. 
An eight-grain solution of tannin is milder than either, 
and is especially valuable if the conjunctiva is affected. If 
these irritate, their use must be suspended and atropia,ete., 
employed again. 

As healing progresses the retaining may be substituted 
for the pressure bandage. A convenient form is made of 
two thicknesses of muslin, one black and one white, 
cut diagonally from the material and 6J in. long by 
2f in. wide. It tapers at both ends, to receive the tapes ; 
which may be black and each two feet long. Two of these 
are attached to one end of the bandage and one to the 
other. The bandage is to be applied diagonally across 
the cotton pad, the end with the double tape resting on the 
forehead. The tapes at the two ends (one having been 
previously carried below the ear), are crossed at the back 
of the head and tied in front. The third tape is carried 
below the ear of the sound side, round the back, and 
over the top of the head, and pinned where it crosses the 
others. 

If the floor of an ulcer is evidently very thin, it is im- 
portant to avoid a rupture, br to make it as small as pos- 
sible. The former object can generally be attained by the 
performance of paracentesis, in the corneo-scleral junction, 
and the wound may be opened daily with a fine probe until 
the danger is past. Or a puncture with a fine needle may 
be made in the centre of the floor of the ulcer, care being 
taken to avoid wounding the iris or lens, and the aqueous 
humor allowed to drain off slowly. This must be repeated 
as often as may be necessary to relieve tension. The patient 



ULCERS OF THE CORNEA. 161 

must, of course, be kept in bed, and atropia and the pres- 
sure bandage applied. If such an ulcer is in the centre of 
the cornea or near enough thereto to seriously impair 
vision by its cicatrix, it is best to perform an iridectomy at 
once, and to keep the corneal wound from closing for a 
few days with the probe. If perforation and anterior 
synechia have already taken place when the case is first 
seen, the adhesion of the iris may sometimes be broken up 
by the diligent use of atropia ; and rest and the pressure 
bandage must be used until the ruptured cornea heals. 
For the cure of the creeping ulcer, Saemisch recommends an 
incision with a narrow knife (Graefe's), through the cornea 
and directly across the centre of the ulcer. The knife is 
entered with its back to the iris, in the sound tissue on the 
temporal side of the ulcer, until the point is in the anterior 
chamber. The point is then carried across^ through the 
aqueous humor, and made to emerge in the sound corneal 
tissue on the nasal side of the ulcer. The knife is finally 
made to cut its way out slowly, to Avoid a sudden burst of 
aqueous. The sensibility is, in general, not acute, and the 
operation may be done without ether* The wound should 
be opened daily, and a Weber's knife serves well for this 
purpose. This operation certainly puts an end to the ex^ 
tension of the ulcerative process, and answers admirably 
if the ulcer is above or below the pupil. But when it is 
in the centre of the cornea an iridectomy is to be preferred, 
for this at the same time cures the disease and gives a new 
pupil opposite clear corneal tissue In cases of perfora- 
tion where there is prolapse of the iris, which is stiU bulg- 
ing at the end of ten days or two weeks, a wedge-shaped 
11 
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piece may be snipped out of the most prominent part with 
a pair of scissors, in order to facilitate flattening of the 
cicatrix. Corneal ulcers which follow herpes frontalis are 
generally hastened in their recovery by the administration 
of mercury in addition to the treatment required for ulcers 
in general. A corneal fistula may usually be closed by 
touching it with a point of lunar caustic. This failing, the 
surface of the fistula may be abraded with a cataract 
needle. Or, finally, it may be necessary to have recourse 
to an iridectomy. In any case a pressure bandage will be 
required. 

Corneal. Opacities interfere with vision in proportion 
to their size, density and nearness to the axis of the eye. 
If much smaller than the pupil, however, a dense opacity 
causes less impairment of the sight than one which is some- 
what translucent, for the latter allows the passage of rays 
which only lessen the definition of the retinal image. If 
the entire cornea is opaque the condition is known as total 
leucoma. If some clear cornea is left, and the pupil is 
active, there is always some sight in the corresponding 
portion of the visual field. Cicatrices interfere with vision, 
not only by their opacity, however, but by the distortion 
which their contraction produces in the refracting surface 
of the cornea. The result is usually irregular astigmatism. 
Very dense opacities, even after perforation, occurring in 
childhood, or youth, may almost entirely disappear in the 
course of time. In this way a central capsular cataract 
may be left with scarcely a distinguishable mark on the 
cornea. In maturity, as long as the inflammation lasts 
which gave rise to the opacity, the latter may continue to 
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improve, but no improvement will take place after the in- 
flammation is gone. 

Id consequence, stimulating applications may be used in 
treatment for a considerable time. Calomel is the best to 
begin with. Afterward the ointments of the yellow or 
red oxide of mercury; or collyria of sulphate of sodium 
(fiijiturated solution), potassium iodide, 3j ad fBj, wine of 
opium, f5ss ad fSj, or any of the ordinary astringents may 
be tried, one after the other. Very often none of them 
seem to be of much benefit. In this case recourse may 
be had to operative measures. Deposits of carbonate of 
lead, which sometimes occur from the use of acetate of lead 
collyria while the cornea is abraded, may be scraped or 
scaled off. If the pupil is hidden by an opacity, a new 
pupil may be made elsewhere. Operations, however, should 
not be attempted until the eye has entirely recovered, and 
, no longer becomes red and irritable under examination. 

Other things being equal, the best position for an arti- 
ficial pupil is on the nasal side of the cornea, at or below 
the middle line, and the next best is at a corresponding 
point on the temporal side. Many things, however, con- 
ifipire to interfere with our choice of these locations, and 
practically, a spot must be selected which is uncovered by 
the lids, is nearly on a level with the pupil of the other 
eye, and is behind the best part of the cornea. To deter- 
mine the last condition, the pupil should be widely dilated 
with atropine, and the cornea carefully examined by focal 
illumination, to detect opacities, and by the direct method, 
, with the ophthalmoscope, to discover irregular astigmatism. 
If this defect exists, the small retinal vessels will look 
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wavy and blurred, and cannot be cleared up by any lens. 
There will be a difference in the refraction at different parts 
of the cornea, and the details of the ocular fundus will 
change shape as the observer moves about over the pupil. 
The irregularities of the corneal surface will also be made 
evident by using the mirror at 8 or 10 inches, with a posi- 
tive lens of appropriate focal distance. 

Tliis condition may be largely relieved by the use of 
Dondcr's stenopaic apparatus, which is a metal plate, large 
enough to cover the eye, pierced with a small hole, or slit. 
Behind such a screen the pupil dilates, and the patient may 
place the hole opposite that point of the cornea which is 
most favorable for accurate vision. Any desired lens may 
be used at the same time. This arrangement often gives 
excellent definition, and answers well for reading or sew- 
ing, but is useless for walking, on account of the accom- 
panying contraction of the visual field. 

If an operation is decided upon, the object will usually 
be to make the new pupil as small as possible. The gene- 
ral result of an ordinary iridectomy is a pupil which is op- 
posite the margin of the lens, and is too large for accurate 
vision. The iridectomy for artificial pupil is best . per-, 
formed by using a narrow keratome (Fig. 42), which 

should be 
^g ^^ftsoN s entered in 

Fio. 42.— Angular Keratome, t n. 6 COr- 

neo-scleral junction, with the blade parallel to the plane of 
the iris. The point must be managed so that it does not 
come in contact with the lens, either while the knife is 
pushed forward, or as it is rapidly withdrawn. If the iris 
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now presents at the wound, it is seized with a pair of fine 
iris forceps, the free edge gently drawn out and cut off. If 
it does not present, TyrrelFs hook 
(Fig. 43) should be introduced 
flatwise into the wound, and ^^^'^ *'-^^'^"'' ^'""* ^ ''""^• 
passed over the free edge of the iris, which is then drawn 
out and cut off. Any iris remaining in the wound should 
be replaced by means of Wecker's tortoise shell spatula, 
and by rubbing the wound gently with the closed lids. The 
operation can be done most accurately under ether; the lids 
should be controlled by a stop speculum, and the ball held by 
an assistant with fixation forceps. A cotton compress and 
pressure bandage over the closed lids, to keep the eye quiet, 
is all the dressing required. 

If a narrow rim only of clear cornea is left the operation 
of iridodialysia may be performed, for the incision of iridec- 
tomy always leaves a hazy or opaque spot at the margin. 
To avoid this, the incision may be made in the already 
opaque portion of the cornea, a pair of fine forceps intro- 
duced and the iris gently torn from its attachments at the 
point selected. Any portion of iris drawn through the 
wound in the cornea should be snipped off close to the sur- 
face. 

Wecker's operation of iridotomy is most appropriate for 
cases where the lens is absent, and will be described in a 
future chapter. 

Critchet^a operation of iriddesis is performed by opening 
the cornea in front of the comeo-scleral ring, drawing out 
the iris with a hook, and tying a fine silk thread round the 
iiemia. The constricted portion separates in a few days. 
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By this means the pupil may be dragged opposite a portion 
of clear cornea, but the eye is left with adherent leucoma, 
and is liable to irritation, or even inflammation, from this 
source. 

Anterior syuechise, indeed, if large, are often dangerous 
to the integrity of the eye, and when there is adherent leu- 
coma, with constant irritability, it is best to operate and cut 
the synechia loose. A keratome may be entered between 
the leucoma and the corneal margin, and the point made 
to penetrate the centre of the adhesion, which will be divided 
on each side as the blade is pushed onward. 

Finally, an opacity of the cornea, which is white and 
conspicuous, may be tattooed with India ink by means of a 
little bundle of fine needles, and thus rendered almost un- 
noticeable. Several sittings may be required, sufficient 
time being allowed between for the irritation to subside. 
The lids should be separated with a stop speculum, and a 
small piece of absorbent cotton placed at the puter part of 
the free edge of the upper lid, to prevent the tears from 
washing the ink away. 

Areas senilis is an opacity which makes its appearance 
about the age of fifty. It is confined to the margin of the 
cornea, is due to fatty degeneration, occurs first at the 
upper, afterwards at the lower edge, and finally encircles 
the membrane. 

Anterior or Corneal Staphyloma results, as has 
already been described (page 158), from a perforating ulcer 
of the cornea. Even a small ulcer, if situated in the centre 
of the cornea, may involve the entire free edge of the iris 
in its cicatrix, and thus prevent commimication between 
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the anterior and posterior chambers. This always leads to 
an increase of the intraocular pressure, and hence to dis- 
tention of the cicatricial tissue, which is generally weak, 
from the remains of inflammatory action. A staphyloma, 
once formed in any part of the cornea, is liable to renewed 
attacks of inflammation, in each of which the new tissue 
softens and yields to the pressure of the aqueous humor, 
and thus continually grows larger. If at last the lids fail 
to cover entirely the projection, inflammation becomes 
chronic and the intraocular contents are finally disorgan- 
ized. 

Treatment — Much may be done in the way of preven- 
tion by an immediate excision of protruding iris in cases 
of perforating ulcers of the cornea. If the ulcer is con- 
siderably less than half the size of the cornea, a firm cica- 
trix may in this way be obtained. A partial staphyloma 
which leaves sufficient sound cornea to admit of an artifi- 
cial pupil may generally be prevented from extending, and 
even be diminished in size, by the performance of an iri- 
dectomy. The operation should be done as early as pos- 
sible. In the case of an infant, delay in prompt action will 
be very apt to result in the production of permanent 
nydagmiLS also. If iridectomy does not relieve the sta- 
phyloma an elliptical piece may be cut from its summit by 
transfixing it with a Graefe knife (Fig. 44), which in cut- 
make one side of the in- pio. 44.— Oraefe's Knife. 

cision. The other side may be completed with the scissors. 
The wound must be a diminutive copy, both in shape and 
direction^ of the palpebral interspace in the open eye. If 
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the lens is found to be luxated it should be removed. A 
good-sized cotton compress and a well applied bandage 
will be sufficient to bring the edges of the wound in ap- 
position. 

Total Staphyloma, in addition to the inconvenience 
to which it gives rise by inflammatoiy irritation, may 
eventually involve the other eye in sympathetic ophthal- 
mia. All this can be prevented by an early abscission of 
the staphyloma or by enucleation of the eye. Abscission 
is performed by cutting out an elliptical piece, similar in 
shape to the palpebral interspace, the incision being 
confined to the sclerotic, behind the ciliary region. The 
conjunctiva may then be drawn together in a horizontal 
line by four or five sutures, and a pad and bandage ap- 
plied. The stitches usually ulcerate out in two or three 
days, however, the scleral wound gapes, and one . or two 
months elapse before the stump is ready for an artificial 
eye. In addition to this, if the intraocular tissues are 
not sound at the time of the abscission, the operation is 
apt to be followed by bleeding from the choroid, in- 
flammation and suppuration of the interior of the eye, 
and final shrinking of the stump to a useless and irritable 
button. 

These results may be avoided and time saved by the 
operation of eniuileation. The patient being etherized, and 
the lids separated by a speculum, the conjunctiva may be 
divided, with scissors, in a circle around, and about one- 
eighth of an inch distant from, the cornea. The muscles 
are then caught up, one after another, by a strabismus 
hook, and cut from their points of insertion. The ball is 



ENUCLEATION OF THE EYE. 169 

to be seized with fixation forceps,, and a pair of scissors 
well curved on the flat are inserted beneath the conjunctiva 
on the temporal side, and passed around the globe until the 
point comes in contact with the optic nerve, which is then 
divided. The globe is now removed without difficulty, any 
adherent shreds of cellular tissue being snipped asunder as 
the eye emerges from its socket. The bleeding is gener- 
ally trifling, and requires no special attention ; but the 
cavity may be plugged with sponge and a pressure bandage 
applied for three or four hours, to prevent subcutaneous 
infiltration and discoloration, if desired. The stump usu- 
ally heals sufficiently to allow the insertion of an artificial 
eye in a week, or even less. If fungous granulations make 
their appearance from within the ring of contracted con- 
junctiva, they should be snipped off with scissors. The 
artificial eye should be inserted as soon as possible, so as to 
prevent contraction of the lids and conjunctival sac, and 
should be replaced by a new one as soon as it wears rough 
or is in the least degree irritating. 

ScLERAii STAPHYLOMA may arise by extension of the 
atrophic process from the cornea, or as a result of choroid- 
itis, scleritis, or intraocular tumors. The thinned part be- 
comes prominent and bluish, and the internal coats of the 
eye are usually distended and atrophied. When all the 
anterior parts of the eye are involved, the disease is some- 
times called buphthalmus ; if the entire organ is affected, it 
is called hydrophthalmua. The vision is usually lost from 
implication of the nervous structures, and enucleation and 
adaptation of an artificial eye is generally advisable. In 
hydrophthalmus abetter stump may sometimes be obtained 
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by passing a aeton through the eye, to excite suppurative 
choroiditis. 

Injuries op the cornea and sclerotic occur from 
the contact of all soris of objects. Particles of dust, coal 
ashes, cinders, etc., sometimes adhere to the corneal surface 
and set up irritation which may run on to inflammation 
and the formation of ulcers. Offcener, minute chips of 
metal, stone, or glass, the results of mechanical processes, 
grains of |)owder from explosions, and other small particles, 
strike the cornea with sufficient force to imbed themselves 
in its substance. Such foreign bodies are often difficult of 
detection if they lie in front of the pupil, or if the patient 
has a very dark iris, but they may always be seen by focal 
illumination, especially with the aid of a lens. They gen- 
erally set up great irritation, photophobia, lachrymation, 
etc., which, in some states of the system, may run into 
ulcerous keratitis. In any event, the wound left; afl«r their 
removal requires more or less time for the completion of 
the rej)arative process. 

If the patient is of steady nerve, he may be seated facing 
the window, and the surgeon, sitting in front of him, may 
control the evelids with one hand, while with the other the 
foreign body is removed by means of a pick (Fig. 45), the 
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Tio. 45.— Eye Pick for Removing Foreig:ii Bodiei. 

patient meanwhile keeping the vision fixed on some object 
in a convenient position. If the patient is not able to con- 
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trol the movement of his eyes, the surgeon may stand be- 
hind him. The patient should lean his head against the 
breast of the surgeon, who may then, with the tips of the 
first and second fingers of his left hand, press firmly on the 
ball and steady it in the desired position. Still more refrac- 
tory patients should be placed in the recumbent position, 
the lids separated by a stop speculum and the ball held 
firmly by fixation forceps. For children, an anaesthetic 
will mostly be necessary. Particles of iron generally leave 
behind them a stain, which must not be mistaken for the 
foreign body, and which usually disappears in a day or 
two. In the great majority of cases the only after treat- 
ment required is the occasional application of cold water, 
or of a four-grain solution of borax. If the irritation con- 
tinues, however, a small piece of the atropine ointment, gr. 
j ad oosmoline 5j, may be put in the eye, three or four 
times a day, and a pressure bandage applied. 

Sometimes a splinter of wood or metal may penetrate 
the cornea, and project into the anterior chamber, while 
the outer end is perhaps below the level of the outer sur- 
Hsice. Such an accident places the lens in imminent dan- 
ger. A small opening should be made at a convenient 
part of the corneo-scleral junction, and Wecker's tortoise- 
shell spatula introduced beneath the point of the splinter 
to push it out, if practicable, or otherwise to steady it until 
it can be removed by the pick. 

Chemical corrosives and blows from large objects some- 
times abrade the surface of the cornea, and much irritation 
follows, which may be subdued by atropine ointment, cold 
water, borax lotion and a pressure bandage. Burns from 
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molten metal or from chemicals are frequently of a deeper 
and more dangerous character, however. In the worst 
cases the life of the cornea is destroyed, and no treatment 
is of any avail. Lesser injuries, if they do not give rise 
to panophthalmitis, are followed by dense opacities and 
oflen by symblepharon. 

Punctured wounds of the cornea are often made by 
forks, scissors, steel pens, etc. Incised and lacerated wounds 
result from a variety of causes. The iris and lens are fre- 
quently injured at the same time. The former generally 
prolapses, and if seen within a few hours before adhesions 
have formed, the hernia may be returned by pressing out 
of it any aqueous humor which it may contain, and then 
rubbing it gently with the upper lid. If restoration can- 
not be accomplished, the prolapse should be cut off close 
to the corneal surface, with scissors. If prolapse has not 
occurred, but is threatening, and the wound is near the 
pupil, atropia should be used, but if the wound is eccen- 
tric a small piece of the ointment of sulphate of eserine, 
gr.ss ad cosmoline 5j, must be put in the eye thrice daily. 
The cornea will even tolerate a fine silk suture, if neces- 
sary. 

Foreign bodies of various kinds frequently pass through 
the cornea into the eye. If such an object lodge in the 
angle of the anterior chamber it may usually be removed 
through an incision made at the spot, with a keratome. 
If the object adheres to the iris, that portion of the mem- 
brane must be drawn out of the wound and snipped off. 
If it enter the lens, the latter will become cataractous and 
should be removed. If it pass beyond, into the interior 
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of the eye, and cannot be removed, the organ should be 
enucleated. 

Penetrating wounds at the corneo-scleral junction, in- 
volving the ciliary body, are especially dangerous, on ac- 
count of the subsequent tendency to the occurrence of 
sympathetic ophthalmia in the other eye. 

Wounds of the sclerotic, posterior to the corneal margin, 
are often accompanied by escape of the vitreous humor. A 
fine suture should be introduced for a day or two, if neces- 
sary, to keep the edges of the wound together, and cold ap- 
plications or a pressure bandage applied. A rupture of the 
ball is sometimes accompanied by an extrusion of the crys- 
talline lens, which often remains beneath the conjunctiva. 
If the rupture is in the ciliary region time will be saved 
and safety insured by an immediate enucleation of the 
organ. But if the wound is further back, the sclerotic 
should be allowed to heal completely before the lens is re- 
moved. 

Conical Cornea, or kerato eonusy is a condition in 
which the cornea, instead of being a portion of a sphere, 
becomes somewhat pointed. The centre, in bad cases, is 
occupied by a clear protuberance almost like a tear drop. 
The affection arises gradually, and is not due to increase of 
intraocular pressure, but to diminished powers of resist- 
ance in the corneal structure. There is an atrophy of the 
corneal elements, which at the centre of the membrane 
ofben dwindle to one-third of their original thickness. As 
the disease progresses, the apex of the cone is no longer 
properly protected by the lids, and becomes rough and 
finally opaque. The conus commences usually in individu- 
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als between fifteen and thirty years of age. Both eyes are 
afifected generally, but in diflFerent degrees, and the progress 
of the malady is hastened by the strain of continuous near 
vision. It may cease to increase at any stage, and never 
goes so far as to rupture the cornea, for as the membrane 
becomes thinner its capacity for exosmose increases, until 
the diminished intra-ocular tension balances the lessened 
powers of resistance. Ajs the axis of the eye is so much 
lengthened it becomes affected with myopia of a high de- 
gree, which cannot be corrected by means of spherical 
glasses, because the refracting surface at the top of the 
cone is different in curve from that of the sides. On ac- 
count of the great enlargement of the retinal image, how- 
ever, the patient can generally read at a very short dis- 
tance. In every case of progressive myopia the cornea 
should be examined, to ascertain whether its condition will 
not account for the change in the refraction, and slight 
cases of conical cornea must not be mistaken for myopia 
with amblyopia. 

The diagnosis is easy if the conus has progressed 
considerably, for the pointed shape of the cornea is then 
well marked, when viewed in profile. In slight degrees 
the ophthalmoscope will disclose irregular myopic astig- 
matism, and if the mirror is held at ten or twelve inches 
from the patient's eye his cornea will appear bright in the 
centre and at the margin, with a dark zone between. If 
the light be cast a little obliquely, the half of the cornea 
opposite the light will be in shadow, and this shadow 
will play around the cornea as the mirror is moved. 

Much may be done for the relief of moderate degrees of 
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distention^ by a careful study of the refraction and a com- 
bination of cylindrical and spherical lenses, and these may 
often be improved by covering them, so as to leave but a 
small, central stenopaic hole or slit. Bad cases, however, 
require the performance of Von Graefe's operation, which 
consists in shaving off the very tip of the con us and allow- 
ing the wound to heal. The subsequent contraction of the 
scar flattens the cornea. The operation may be done with 
a keratome, the point being pushed through the centre of 
the tip, the blade cuts its way out on both sides as it goes. 
If the flap remain adherent on one side, it may be sepa- 
rated with scissors. The smallest possible opening should 
be made into the anterior chamber. The pupil should be 
widely dilated with atropine before the operation. After 
it is over a compress and bandage must be applied and in- 
flammation moderated by appropriate measures. After 
healing has taken place, an artificial pupil should be made 
by iridectomy, in the most desirable place, and the central 
scar tattooed. 

Keratoglobus. — As a result of severe pannus, or vas- 
cular keratitis, the corneal powers of resLstance are some- 
times so much diminished that the entire membrane becomes 
distended. The adjoining portion of the sclerotic also often 
suffers, is thin and blue, the iris is stretched and inactive 
[buphthalmus). A large iridectomy, the iris being taken 
away close to its attachment, is a possible remedy, if there 
is also central opacity. 

In old persons the cornea often atrophies throughout and 
becomes thin and flaccid, so that it collapses at once if the 
anterior chamber Is opened. 
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Tumors of the cornea and sclerotic are of infre- 
quent occurrence. Carcinoma may, of course, appear any- 
where. Dermoid tumors are sometimes found on the edge 
of the cornea, encroaching on its substance as well as on 
that of the sclera. They are usually congenital, seldom 
larger than a pea, of a smooth or warty surface, white or 
brownish in color, often producing hairs and composed of 
the elements of the integument. They may readily be 
removed by the knife. Mdanomata sometimes grow from 
the corneal border. They are of warty appearance and 
deeply pigmented. Sarcomata arise in the same position. 
Both of the latter may overlie the adjacent structures and 
grow sufficiently to interfere with the closure of the lids. 
Their removal should be especially thorough at the point 
of origin. 

ScLERiTis occurs to some extent in every severe case of 
iritis, keratitis, conjunctivitis, or choroiditis, and its symp- 
tomatology and treatment is included in the accounts ot 
those affections. Sometimes, however, the disease arises 
independently and is localized in one or more patches in 
front of or at the equator of the eye. This episcleritis 
attacks the tissue immediately beneath the conjunctiva, 
seems to be somewhat herpetic in character, is accompanied 
by pain, tenderness, localized swelling and congestion, lach- 
rymation and proliferation of the connective tissue corpus- 
cles. The severity of the affection depends on the spread 
of the inflammation to the deeper parts of the sclera and 
choroid, or to the cornea and iris. In the latter case more 
or less corneal opacity and adhesions of the iris to the lens 
take place. Slight cases last a month or more. In those 
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of greater severiiy the connective tissue corpuscles undergo 
a certain amount of fatty degeneration, which causes a weak 
spot to be left in the sclera, and generally results in the 
formation of a staphyloma. Like phlyctenular conjunc- 
tivitis, the disease tends to recur, and not infrequently ter- 
minates in destruction of the usefulness of the eye through 
the formation of scleral staphyloma and corneal opacity. 
In the acute stage the pain is to be moderated by the use 
of atropia, warm fomentations, and, if necessary, leeches to 
the temple. Afterward, rest, a pressure bandage and the 
ointment of the yellow oxide of mercury may be used to 
facilitate recovery. Constitutional measures must be 
adapted to circumstances. 
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CHAPTER IX. 

DISEASES OF THE IRLS, CHOROID AND CILIARY BODY. 

Plastic Iritis often commenoes in an insidious manner. 
The patient feels that the eye is weak and that he cannot 
look at near objects continuously. But the affection is not 
usually presented to the notice of the physician until it has 
already lasted several days. It is then characterized by 
congestion of the sclerotic vessels immediately around the 
cornea, by change of color of the iris, lessened mobility of 
the pupil, lachrymation, impaired vision, often by consider- 
able pain, and generally by more or less turbidity of the 
cornea. On account of the importance of the subject these 
symptoms must be considered somewhat in detail. 

The pericorneal congestion is known to be in the sclerotic, 
by the fact that the vessels all radiate from the cornea and 
that the conjunctiva may be moved about over them. The 
conjunctival vessels are liable to become hypersemic, how- 
ever, in the course of the disease, and to conceal those of the 
sclerotic to some extent. 

Owing to the increased amount of blood corpuscles in 
the vessels of the iris, the latter, if blue, becomes greenish, 
if dark, reddish. The surface of the membrane loses its 
brightness also, being obscured by the somewhat turbid 
cornea, or aqueous humor. 

The sluggish action of the pupil may be tested by cover- 
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ing the other eye with the hand, when the pupil of the dis- 
eased eye will be found not to dilate quickly, as is the case 
in health. Or, both eyes may be covered for a few mo- 
ments, and then suddenly opened. The pupil will be found 
to have dilated but little in comparison with that of the 
sound eye, and will contract but slowly under the stimulus 
of light. Or, the pupil may be apparently qaitfi immov- 
able. If any doubt remains as to the nature of the malady 
a drop of a four-grain solution of atropia should be put 
between the lower lid and the ball. In a healthy iris this 
would widely dilate the pupil within half an hour, but in 
iritis there ia either no action or the pupil is irr^ularly 
dilated , perh aps as represented 
in Figure 46. If the eye be 
now examined by focal illumi- 
nation the irr^iilarity of the 
pupil will be found to be 
owing to fibrinous adhesions 
having taken place, at one or 

more points, between the free margin of the iris and the 
capsule of the lens, with which it b naturally in contact. 
These poi^ior aynechice may possibly be the remains of a 
previous iritis and inquiries should therefore be made as to 
a former attack. 

The pain of iritis is somewhat variable and neuralgic in 
character. It is usually worse at night, prevents the patient 
from sleeping, and is confined to the sensory branches of the 
fifth nerve, but especially to the temple and supraorbital 
region. Intolerance of light is also a variable symptom 
which seems to be greatest in cases of a rheumatic origin. 
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In extremely severe cases of iritis there is sometimes hypo- 
pion. 

It is most important to distinguish this disease from con- 
junctivitis, as the astringents which are beneficial to the 
latter aggravate intensely the inflamed iris, increase the 
number and extent of the posterior synechise, and, if con- 
tinued, lead inevitably to destruction of vision. The mis- 
take is readily made by inexperienced or careless observers, 
and many an eye has been irretrievably ruined in conse- 
quence. Careful attention to the foregoing ensemble of 
symptoms, however, and the use of atropia in doubtful 
cases, will insure safety. It is well to bear in mind at the 
same time, that in iritis the discharge consists of tears only, 
but in conjunctivitis there is also mucus or pus, or both. 
Mere corneal affections sometimes resemble iritis, but the 
instillation of atropia is usually sufficient to dispel all 
doubts. 

The origin of iritis is often attributable to cold, <o rheum- 
atism, to variola, to syphilis, or to extensioa of inflamma- 
tion from adjacent tissues, but frequently also the cause 
cannot be ascertained. Under proper treatment the malady 
should be completely cured in a month, or perhaps a little 
longer. 

The same cause, however, which produced the first attack 
will tend to produce others, hence we have recurrent iritis. 
The existence of posterior synechia has been thought to be 
the cause of these relapses, but many persons go through 
life with one or more adhesions of the iris to the lens cap- 
sule, without having a second attack of iritis, and the 
malady not infrequently recurs in cases where the pupillary 
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margin is quite free. With every attack, however, if not 
efficiently treated, the iris becomes adherent in new places, 
or old adhesions extend, until at last the entire pupillary 
border is fastened down, and the pupil itself is often con- 
tracted and filled with plastic fibrin. 

This condition of complete synechia is, if unrelieved, de- 
structive to vision. The aqueous humor, which naturally 
finds its way out of the eye through the pupil to the irido- 
corneal angle, being pent up behind the iris, pushes the 
latter forward, diminishes the depth of the anterior cham- 
ber, and increases the intraocular pressure, the choroid be- 
comes inflamed, and degenerative changes in the tissues of 
the globe follow, which show their effects first in contrac- 
tion of the visual field, and finally in blindness. In some 
cases the entire posterior surface of the iris becomes ad- 
herent to the lens capsule. This condition is recognized by 
the flatness of the membrane, notwithstanding the closure 
of the pupil and interruption to the flow of the aqueous 
humor. The lens and vitreous are soon affected and lose 
their translucency. 

Any inflammation of the iris arising after syphilitic in- 
fection is called syphilitic iritis. It is by no means sure 
that even a majority of these cases is due to the specific 
poison. They are mostly of the ordinary plastic form, but 
occasional instances are characterized by the occurrence of 
gummata on the surface of the iris. These are generally 
reddish in color, being well fed with blood vessels, but are 
sometimes of a yellowish tinge. There is also considerable 
scleral congestion in the vicinity, but no great amount of 
pain. The gummy tumor often grows rapidly, until checked 
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by treatment, when it is as rapidly absorbed and disappears 
without leaving a trace. If not promptly treated it may 
go on, however, to destruction of the eye. 

Owing to the fact that the iris, ciliary body and choroid 
are so intimately connected with one another, iritis, if it 
becomes chronic, is pretty sure to involve the other tissues. 
The irido'CyclUia and irido-choroiditisy which arise under 
such circumstances, cannot readily be separated in practice. 
The ciliary region becomes tender to the touch. The epi- 
scleral congestion is greatly increased, and the visual acute- 
ness undergoes a marked diminution in consequence, not 
only of turbidity of the vitreous, but of separation of the 
retina from choroidal effusion. The eyeball, which was 
before abnormally tense, now becomes as much too soft, and 
finally dwindles to a sightless nodule {PMhisia bvlbi). 

Treatment, — All use of the eyes for near work must be 
forbidden in iritis. The patient will recover most quickly 
if not allowed to go out in cold or damp weather, but if 
kept warm in a somewhat darkened room. If it be neces- 
sary to go out at such a time, however, the eye should be 
protected by means of a cotton pad and a retaining band- 
age. In warm weather a pair of London-sinoke coquille 
spectacles will be sufficient. But, in any case, the first 
thing to be done is to get the eye fully under the influence 
of atropia. A drop of a four-grain solution may be placed 
inside the lower lid every half hour, until such portions of 
the iris as are not bound down by synechisB are fully 
dilated. Afterward a drop three times a day will suffice 
to keep up the impression. If the pupil dilates freely, the 
above is all the treatment that will be required, but the 
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influenoe of the atropia must be maintained until all traces 
of congestion have entirely disappeared. If the i>atient is 
apparently quite well, and the atropia suspended, its use 
should be at once recommenced whenever undue vascularity 
shows itself. 

If there are posterior synechiae of very recent formation, 
atropia alone will often break them loose ; but if they resist 
its action for three or four days, mercury should be admin- 
istered. A half grain of calomel, with one-eighth 
of a grain of opium, three times a day, should be 
continued until a slight swelling of the edge of the 
gums is produced, and the dose should then be di- 
minished so as, at the same time, to maintain and to 
prevent any increase of the degree of mercurial impression. 
If disorder of the stomach or bowels interfere, a drachm 
or more of the mercurial ointment may be rubbed into the 
sides of the chest night and morning, and as soon as 
an impression is made, the amount used may be graduated 
so as to keep up the effect. Unless synechiae are old they 
generally give way under this treatment ; but if still firm 
at the end of a month, it is useless to continue the mercury 
longer. The question of syphilis does not enter into consid- 
eration in commencing this treatment, although, of course, 
if a gummy tumor make its appearance upon the iris, the 
action of the mercurial must not be delayed. An attack of 
iritis, however, will not infrequently commence in a patient 
who is already under the influence of mercury for the re- 
lief of syphilis. 

Pain, if it prevents sleep, interferes with recovery, and 
may usually be fully relieved by taking an ounce or two 
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of blood from the temple by leeching, or by the apparatus 
of Heurteloup. Afterward, the patient should remain in 
a darkened room for twenty-four hours, to prevent reaction. 
If the pain should be persistent, and there is increase of 
intraocular pressure, which may be judged by the hardness 
of the ball, as felt through the closed lids with the tips of 
the fingers, paracentesis of the anterior chamber should 
be performed. If there is much vascular excitement, a 
purge may be administered ; and if the pain is neuralgic 
in character, recourse must be had to morphia, hypoderm- 
ically or otherwise. 

If posterior synechiae remain, after the congestion has 
disappeared, they need cause no uneasiness, except as they 
contribute just so much toward complete pupillary adhesion 
in case of relapse, of which, after every attack of iritis, there 
is always danger. Hence, although nothing need be done if 
the patient remain within easy reach of medical aid; if he 
must go beyond it, iritic adhesions should first be removed. 
If, in such a case, there are but one or two synechisB they may 
be cut through by means of a straight cataract needle, in- 
troduced at the opposite side of the cornea and carefully 
insinuated between the iris and the lens by the side of the 
adhesion. Free use of atropia should follow the operation. 
If the synechlsB are of considerable extent, iridectomy may 
l>e performed. The incision should be made with a kera- 
tome just behind the margin of the cornea and the segment 
of iris removed close to its outer attachment. The iridec- 
tomy should be made upward, so as to be concealed by the 
upper lid. 

If complete adhesion of the pupil, or of the posterior 



surface of the iris has takea place, tlie immediate perform- 
ance of an iridectomy is imperatively demanded. If the 
pupil is quite clear the operation may be done upward, but 
if the natural opening ia filled with exudation the iridectomy 
should be done inward, and a little below the horizontal 
line, so as to give at the same time a new pupil. In such 
a case it ia often imjwssible to make a clean cut in the iris, 
owing to the strength of tiie attachments, which prevent 
the pupillary edge from being drawn out, hut the mem- 
brane will tear easily under the forceps, and enougli must be 
removed in this way to get a fair-sized pupil. To defer this 
operation is often to lose the eye, and the more the vision 
has become impaired, the pupil being clear, the less benefit 
is to be expected from the tardy performance. After the 
leuB loses its transparency, there ia but little to hope for. 

Sebous Iriti8 is attended by all the symptoms of tlie 
plastio form, e.tcept those dependent upon the adhesive 
nature of the exudation. TJicre is, in addition, an inflam- 
mation of tlie membrane of Descemet, proliferation of its 
epithelium, and the consequent appearance upon tlie inner 
surface of the cornea of minute, whitish, opaque specks. 
The aqueous humor soon becomes turbid, and its volume 
being increased by the serous exudation, the iris and lens 
are pushed backward, the anterior chamber deepened and 
tlie intraocular tension notably increased. This form of 
disease generally depends upon a depraved state of the 
health, is not readily amenable to treatment, is often recur- 
rent, and apt to affect both eyes. 

Owing to the increased pressure of the fluids on the in- 
terior of the ball, atropia is not easily absorbed, and para- 
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oentcsis must be performed sufficiently often to relievo the 
tension and allow the absorption of the mydriatic. As 
there is no tendency to the formation of synechise the ad- 
ministration of mercury is not indicated. Recurrence may 
be prevented by the performance of an iridectomy, if other 
circumstances should render the operation advisable. 

Cyclitis, or inflammation of the ciliary body, occurs so 
rarely, if at all, as an isolated and independent disease, that 
it scarcely merits description. Its existence is recognized, 
however, by extreme pericorneal congestion, pain on using 
the eyes, and tenderness on pressure in the ciliary region. 

The Irido-cyclitis which occurs after injuries to the 
eyeball is apt to become chronic, to persist for a long time, 
to affect the choroid, and it is particularly important, on ac- 
count of its liability to involve the other eye also in destruc- 
tive inflammation. It may arise from injuries of the ciliary 
region, from a corneal wound which includes a large part 
of the iris in its cicatrix, or from a foreign body retained 
in the eye in contact with either the ciliary body or the 
choroid. The usual symptoms of plastic iritis assume a 
chronic form, complete posterior synechia, probably, takes 
place, the iris atrophies in spots, so that the uvea appears, and 
dilated blood vessels wander over the surface of the mem- 
brane, excessive tenderness is developed in the ciliary r^ion, 
and in examination of the eye the upper lid must be lifted 
very carefully, so as not to press upon the ball; the vision 
is soon limited to mere quantitative perception of light by 
opacities in the vitreous, the cornea flattens, the eyeball 
becomes very soft and shrinks, and blindness supervenes. 
The wasted and sightless ball often remains tender for 
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years before it excites inflammation in the other eye, or it 
may produce this result in a month, or finally, all signs of 
irritation may disappear; but if a foreign body remains 
within the ball, if bone forms in the choroid, or calcareous 
d^eneration takes place in the lens, renewed cyclitis may 
be set up at any time, and the sound eye sympathetically 
affected, to its destruction. 

Sympathetic Ophthalmia is also an irido-cyclitis and 
choroiditis. The inflammatory process may commence in- 
sidiously, or its approach may be heralded by Bympathetio 
irritation of the eye. The latter condition is marked by 
difficulty in using the eyes for near work, on account of 
paresis of the accommodation. An attempt to read or sew 
is followed by congestion of the eyeball and lachrymation. 
The eye may be unduly sensitive to light, and the field of 
vision may be contracted, but a more constant symptom is 
a frequent and transitory failure of vision. This seems to 
be caused by an inabiliiy of the retina to act long without 
exhaustion, and often seriously interferes with the occupa- 
tions of the individual. 

But the only forerunner of sympathetic ophthalmia may 
be a gradual failure of the accommodation, or of the acute- 
ness of vision. The symptoms of plastic iritis follow gradu- 
ally, often without much pain, and the iris becomes every- 
where, or at its pupillary margin only, glued to the lens 
capsule. The signs of inflammation of the ciliary body and 
of the choroid supervene, followed by opacity of the media 
and partial or complete destruction of vision, as before de- 
iteribed (page 186). 

The generally received opinion is, that the disease arises 



188 OPHTHALMIC PRACTICE. 

from irritation transmitted by the ciliary nerves; but Knies 
has shown a eontinuiiy of lymph spaces from the ciliary 
r^ion of one eye to that of the other, through the sub- 
choroidal interspaces and the optic nerve sheaths, which 
would readily permit the transmission of inflammation. 

In whatever way the morbid process travels, however, it 
is generally too late to stop it by removal of the first after 
the second eye has become actually inflamed. It is therefore 
axiomatic, that an eye which has been left hopelessly blind 
after injury should be enucleated (page 168) at once, in 
order to place the sound eye out of the reach of danger. 
This is, without doubt, good practice also in the case of 
those sightless balls which sometimes remain after idio- 
pathic iritis which has run on to cyclitis and choroiditis, 
especially if such an eyeball is painful, or if sympathetic 
irritation should arise. If the patient is not seen until the 
inflammatory process has actually commenced, enucleation 
of the blind eye should be the first step in treatment, as the 
operation appears, in some cases at least, to exert a favor- 
able influence upon the disease. The usual treatment ap- 
plicable to corresponding stages of ordinary plastic iritis, 
especially the administration of mercury, should afterward 
be pursued. If iridectomy is required for adherent pupil, 
better results will generally be obtained if the lens, which 
is usually partly opaque, is extracted at the same time (see 
ccUaracf). 

In some cases it is desirable to preserve the blind eye, on 
account of its normal appearance and the greater inconveni- 
ence of an artificial eye, and then section of the optic and 
ciliary nerves may be performed. A horizontal incision 
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may be made in the conjunctiva, from the cornea to the outer 
canthus, and the external rectus caught up, and its tendon 
divided, control of the muscles being retained by a thread. 
Scissors should then be introduced, the optic nerve severed, 
and the ball rotated far enough, by means of the stump of 
the tendon, to expose the optic nerve entrance. All the 
oiliary nerves must now be freely divided, the ball returned 
to position, the tendon reunited by a stitch or two, the con- 
junctival wound closed an^ a pressure bandage applied. 
The objections to the operation are, that hemorrhage is 
prone to occur behind the ball in sufficient amount to defeat 
the intentions of the surgeon, or the nerves may reunite and 
the morbid process go on as before. 

If the injured eye retains any useful vision it is not wise 
to sacrifice it, for if its fellow should be destroyed by sympa- 
thetic inflammation it may still serve for many of the ordi- 
nary purposes of life. 

Exudative Choroiditis may be either acute or chronic. 
In the former case the iris also is usually somewhat 
affected, and there is ocular pain, pericorneal injection, and 
diminution of the acuteness of vision. The vitreous is at 
first turbid and opaque, but as it becomes clearer, ophthal- 
moscopic examination shows more or less extensive patches 
of whitish exudation, which are evidently located in the 
choroid, as the retinal vessels pass over them. Or, the 
retina also may be affected, its vessels partly hidden by 
serous infiltration, and the optic disk swollen {choroido-reti- 
nUis). In either case, as the inflammatory action subsides 
irregular patches of black pigment are deposited in the 
masses of exudation and the affection becomes chronic. 
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In most instances, however, there is no acute stage, and 
the patient seeks treatment simply for failing sight. The 
recognition of the disease must then depend entirely upon 
the ophthalmoscope. Large portions of the fundus of the 
eye are often affected, chiefly in the vicinity of the posterior 
pole. As the exudation is absorbed, the choroid atrophies 
and disappears, leaving irregular patches of black pigment 
only and exposing areas of white sclerotic, arouud the bor- 
ders of which there is always a line of pigment. If the 
retina has been affected the optic disk is atrophied, the ves- 
sels shrunken and their course marked by lines of pigment. 
Often all stages of the disease may be seen in the eye 
at the same time. In one place, patches of exudation 
beneath the retina ; in others, deposits of pigment, absorp- 
tion of the pavement epithelium and thinning of the cho- 
roidal stroma ; in others, more advanced atrophy of the 
choroid, so that a few only of its vessels, interspersed with 
pigment, lie upon the sclerotic; lastly, in some places the 
atrophy is complete, the white sclera being tarnished with 
pigment and bordered by a black line. If the retina has 
not been involved, its veins and arteries pursue their course 
undisturbed, directly across the diseased areas. The vitreous 
is generally fluid and contains floating, opaque shreds. 

Disseminated choroiditis is merely a variety of the 

affection just described, and differs from it in the fact that 

the diseased patches are smaller than the optic disk and 

scattered over the healthy choroid, although several may 

coalesce, and thus form a larger area. All stages of the 

affection may be seen in the ocular fundus at the same 

time, and thus spots in different regions may be black, red. 
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or white, according as pigment, choroidal stroma, or sclera, 
are exposed to view. The lighter spots always have a black 
border of pigment. The affection is frequently congenital, 
or else it appears at a very early age. It is known as 
syphUitio choroiditis when the patient is the subject of 
syphilitic infection, as is the case in a large number of in- 
stances. In all cases of choroiditis the vision is perma- 
nently impaired, and the acuteness is diminished according 
to the extent to which tlie macula lutea is involved. 

Treatmetd. — If there are any signs of acute inflammation 
about the eye, or even patches of recent effusion in the 
fundus, one or two ounces of blood should be taken from 
the temple, and the patient should remain in a darkened 
room for twenty-four houra afterward, to prevent reaction. 
If there is vascular excitement, a brisk purgative may be 
administered. Immediately afterward mercurial ointment 
should be used by inunction, or calomel and opium admin- 
istered so as to obtain and keep up for a time a slight effect 
upon the gums. If the affection is chronic, iodoform, grs, 
ij-v, three times a day, or corrosive sublimate, gr. tV, or 
potassium iodide, gives good results. If the patient become 
ansemic the alterative should be suspended and iron admin- 
istered. The eyes should be protected by London-smoke 
coquilles, and tobacco and stimulants forbidden. If there is 
increase of the intraocular pressure paracentesis of the ante- 
rior chamber may be performed repeatedly, until the tension 
becomes normal. No treatment is of any use after atrophy 
has taken place. 

Suppurative choroiditis occurs sometimes in conse- 
quence of severe injury which involves the iris, especially 
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if the eye was at the time in a morbid condition. Violent 
inflammation is lighted up in the entire choroid, or is trans- 
mitted to it from the iris ; pus forms in the interior of the 
eye ; not only the entire globe, but its appendages become 
inyolved {panophthalmitis) ; chemosis of the conjunctiva 
occurs, with inflammation and acrid or muco-purulent 
secretion ; the iris becomes glued to the lens capsule ; the 
aqueous turbid ; the lids red and swollen, and the eyeball 
fixed by the inflamed tissues of the orbit. There is gener- 
ally great pain, but sometimes none at all, and seldom the 
least perception of light. The eyeball may burst and finally 
shrink, or subsidence of the inflammation and atrophy may 
take place gradually, without rupture. The disease some- 
times occurs as a sequence of cataract extraction, or may 
arise spontaneously in cerebro-spinal meningitis, or from 
embolism. If the grade of inflammatory action is not very 
high, the eye sometimes recovers with useful vision, but 
most cases are evidently hopeless from the beginning, and 
treatment is limited to the relief of pain by morphia and 
warm fomentations. Immediate enucleation affords the 
speediest recovery. 

Tubercle of the choroid is an almost constant accompani- 
ment of acute general tuberculosis, and is therefore of 
value as an aid in diagnosis. The tubercles are deposited 
beneath the hexagonal epithelium, mostly about the poste- 
rior pole of the eye, and range from one to two-thirds of 
the diameter of the optic disk. They are readily seen by 
the ophthalmoscope, as hemispherical prominences which 
push up the retina and reflect the light brightly from their 
rounded summits. 
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The choroid is sometimes ruptured by severe blows on 
the eye, without much affecting the other structures. In 
such cases the line of rupture may be observed with the 
ophthalmoscope. Hemorrhages occur from the same cause, 
or, at other times, without obvious reason. The retinal 
vessels run over them and thus show their location. De- 
tachment of the choroid from the sclerotic is not often to 
be seen in the living eye, though common enough as a post- 
mortem appearance. 

Choroidal sarcoma is the only kind of tumor which 
takes its origin in this membrane. If rich in pigment, as 
is often the case, it is called melano-sarcoraa. It is mostly 
a disease of maturity or old age. The first indications of 
its presence are those of impaired vision. Wlien the cause 
of this is sought with the ophthalmoscope, the brownish 
tumor may either be seen projecting into the vitreous, or 
else it is concealed behind a limited detachment of the re- 
tina. As the tumor grows, however, it may again be seen 
through the retina, and may be distinguished from the 
choroid by the irregular arrangement of its vessels. If 
allowed to continue unchecked, it will go on to perforation 
of the ball, and will appear on the front of the eye aS' a 
fungous growth, or will involve the tissues of the orbit and 
the brain. Early enucleation of the ball, while the tumor 
is still confined to its limits, affords a fair chance of re- 
covery. 

Cyst of the iris is not of very rare occurrence. It 
is generally the result of injury, or of the presence of a for- 
eign body, and presents itself to view upon the surface of 
the membrane. As the cyst grows it may interfere with 
la 
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the foDodoQs;* or with the integrity of the contigaoas parts, 
and shouki« therefore^ be removed as soon as discovered. 
An opening should be made in the margin of the cornea, 
with a kerati>3ie, but care should be taken not to puncture 
the 0}<t. The wound may be enlarged with scissors, or 
if mor^ coovenienf « it may be made in the first place with 
a Graefe knife. The portion of iris involved must, of 
ixmr^e, lie removed with the cvst. Other tumors of the 
iris have been r^p-nteil, but they are very rare. 

Co/i^Vv/ki of the iris and dioroid generally occur to- 
gether, although they may happen separately. The defect 
is usually congenital ami situated in the lower part of both 
membranesw The fissure of the choroid is visible with the 
ophthalmosoo]^^ exjx^ies the sclerotic beneath, and runs in 
an antero-pc^terior direction. 

Irufemniay or complete absence of the iris, is usually the 
result of injury, and mostly complicated with severer lesions. 
When it oivurs alone, however, the sight may not be much 
im|^iaireil. In a recent case, in my own practice, the «itire 
iris had been torn a^vay by a stick of wood, flying through 
the air after a blow from an axe. A month afiervrard the 
patient had V = ^. His accommodation was good, and 
he was troubled by direct sunlight only. 
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CHAPTER X. 

DISEASES OF THE CRYSTALLINE LENS. 

Cataract is the name given to an opacity of the lens 
or capsule. It arises at all periods of life, is even con- 
genital, and is divided into several varieties, according as it 
occurs first in the nucleus or cortex of the lens, etc. 

Cortical Cataract begins in the outer layers, or cortex of 
the crystalline. There are very few persons in whose eyes 
the lens, transparent as it is, cannot be seen by means of 
focal illumination, provided the pupil is fully dilated. 
The least possible haze marks the surface of the anterior 
capsule, and faint lines show the divisions between the cor- 
tical sectors. If these phenomena are somewhat more pro- 
nounced, they may at times be mistaken for incipient 
cataract. But the lens naturally becomes less translucent 
as age advances, and the pupil appears to be hazy, even by 
daylight, although the ocular fundus may be visible with 
perfect distinctness by the mirror. The change is due es- 
pecially to increasing density of the nucleus, which acquires 
also a yellowish hue. 

In cortical cataract the opacity generally begins with 
irregularly disposed striae, which converge toward the 
centre of the lens. The patient applies for relief, because 
of gradual failure of vision, as the striss increase in number. 
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If there is no augmentation of intraocular pressure, the 
pupil may be dilated with atropine, for examination. The 
eye should then be looked into, at from six to ten inches dis- 
tance, with the ophthalmoscopic mirror armed with a con- 
vex lens of corresponding focus. In this way the lenticular 
opacities appear black against the red fundus. But with 
focal illumination the striae look whitish. Sometimes at 
th is stage the opacity qeases to prepress, and it is then called 
striated ccUarad. Or the turbidity may be composed of 
minute specks, constituting punctated catara/d. As the 
opacity increases the whole cortex becomes cloudy, and the 
lens swells, pushing the iris forward. After the entire cortex 
has become opaque, it tends to undergo further change ; it 
softens, and finally becomes fluid. In an aged person, under 
these circumstances, the nucleus being very hard remains 
solid and sinks to the bottom of the capsule, constituting 
Morgagnian cataract. With strong focal illumination, if 
the capsule is not opaque, the nucleus may often be seen to 
shift its position in the white milky fluid, as the head is 
inclined. In all cases of fluid cortex the cataract looks 
milky through the capsule, upon which may be seen white 
specks. Such cataracts occurring in children finally shrink 
until the capsule is left with but a thin opaque film between 
its layers. 

When a lens has become everywhere opaque, the cataract 
is said to be ripe. Inspected by focal illumination, the iris 
is seen not to throw any shadow on the white lens. If the 
cataract, or any part of it, seems to be separated from the 
iris by a dark space it is because just so much cortical sub- 
stance still remains translucent. Traumatic cataract is of 
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the cortical variety, and is caused by any wound which 
opens the capsule and admits the aqueous humor. The 
larger the opening the quicker the change, and the entire 
lens thus sometimes becomes opaque in a few hours. A 
slower development sometimes supervenes upon an injury 
which does not break the capsule. 

Nuclear cataract is seldom met with until after maturity, 
generally about fifty. The senile changes begin early and 
are pronounced. Sometimes the first symptom of this 
condition is myopia, caused by some modification in the re- 
fractive power of the lens. Such individuals find them- 
selves able to read again without convex spectacles, and are 
popularly reported as getting their second sight. Focal 
illumination shows the nucleus darker and denser than the 
cortex. StrisB shoot in from the equator toward the centre. 
The equatorial regions, however, often remain tolerably 
clear for a considerable time after the centre is quite 
opaque, so that, though the patient may be blind with a con- 
tracted pupil, he can see tolerably well with a dilated one. 
Such a patient reports that his vision is best by a dim light. 
He contracts his brows and bends his head to shade his 
eyes, so that his pupils will dilate. 

If the nucleus is very dark, so that no sign of the disease 
appears in the pupil to the naked eye, it is allied black 
cataracL Even in old nuclear opacities the cortex finally 
softens, crystals of cholesterin may be seen shining through 
the capsule, and the lens afterward is partly absorbed and 
diminished in thickness. Such cataracts are said to be 
over ripe. Old cases, especially those which have arisen 
from intraocular disease, sometimes become calcareous. 
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They are easily dislocated, and may set up iritis, or kera- 
titis, by getting, as they often do, into the anterior chamber. 
Many cataracts are a mixture of the nuclear and cortical 
varieties, and a hard nucleus may usually be taken for 
granted after the thirtieth year of age, if it cannot be made 
out by focal illumination. 

Lamellar cataract occurs in children, is often congenital, 
an<l remains stationary. The nucleus and cortical are clear, 
but a sharply defined, opaque layer is interposed between 
them. Viewed from the front, by focal illumination, the 
lamellar cataract appears as a clean, white disk, much 
smaller than the lens, and situated some distance behind the 
iris. If the opacity is not too large the patient may have 
good vision through the clear ring of lens tissue outside 
of the cataract, within the pupillary edge of the iris. 

Posterior polar or capsular cataract is generally the result 
of intraocular disease. The opacity is confined to a small 
space at the centre of the posterior layers of the lens. 
Anterior polar or capsular cataract is limited to a corres- 
ponding area of the front of the lens. It may be congenital, 
but not infrequently develops in consequence of the lens 
coming in contact with the cornea after a perforating ulcer 
of the latter. The mere touch seems to cause a change in 
the nutrition of the cortex, for the opaque substance has 
been shown by Schweigger to lie beneath the capsule. Pro- 
longed contact produces a thickening of the opacity, which 
diminishes to a point in front {pyramidal cataract). 

The cause of cataract is some derangement of nutrition. 
This may be owing to local disease of the choroid or other 
ocular structures, as in aggravated cases of myopia and in 
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glaucoma, or to the increased density of the aqueous and 
vitreous humors in diabetes. Some cases are due to con- 
stitutional causes, as is evident from the rachitic condition 
of the teeth which generally accompanies lamellar cataract, 
and from the constant character of senile changes in the 
lens, but in many instances no cause can be discerned. 

The ophthalmoscope has made the diagnosis of the 
disease easy. It must be borne in mind that the lens lies 
in contact with the iris, and hence, when the eye is moved, 
as the ball simply revolves about its centre, opacities in the 
cornea roll out of the way and allow the lens to be seen. 
Or, if the opacities are in the vitreous, behind the lens, they 
are generally floating in the fluid humor, and continue to 
swim about while the eye is at rest, after a quick move- 
ment. Or, if fixed, and behind the centre of rotation, they 
will go down when the ball is rolled upward, or vice versa. 

In considering the prognosis of cataract w;ith regard to 
the acuteness of vision to be obtained by an operation, the 
healthy condition of the other intraocular structures is of 
the first importance. Hence, the appearance of the iris 
must be noted, whether it dilates readily and fully under 
the influence of atropia, or whether the pupil is adherent, 
or there are spots of uvea on the capsule, showing the sites 
of former adhesions. Increase or considerable diminution 
of the intraocular tension is unfavorable, as pointing to 
glaucoma or choroiditis. If there is suflficient clear cortex 
to allow a view of the fundus, its condition should be care- 
fully studied for indications of disease. The other eye 
sometimes affords valuable information. If the cataract is 
quite ripe, however, the sensitiveness of the retina to the 
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amount of light which it does receive is a good measure 
of the health of the intraocular membranes. The patient 
should be able to tell at once if the light of the window is 
shaded by the hand. If examined with the mirror, the dis- 
tance to which this may be removed and its reflection still 
perceived, is a good measure of the degree of sensitiveness 
of the retina. The condition of different portions of the 
fundus may be judged by the ability of the patient to point 
out the direction of the mirror when its reflection is thrown 
on the eye at various angles. If this test is responded to 
in a satisfactory manner, the patient is said to have good 
light projection. The length of time which has elapsed 
since the failure of vision gives some indication of the con- 
dition of the lens. If it is uniform and milky in appear- 
ance the contents of the capsule are fluid, but if the cataract 
is mottled or striated the cortex is still firm. Unripe corti- 
cal substance interferes with the success of an operation, 
because it is impossible to tell when it is all removed, and 
if the capsule is opened in front much of the lens may 
remain unperceived in the anterior chamber, to afterward 
set up iritis. Operations on nuclear cataracts may often be 
long deferred by keeping the pupil dilated with atropia. 
Black cataracts are not generally favorable subjects for 
operation. 

Treatment — The medical treatment of cataract is of 
but slight utility, although measures addressed to the im- 
provement of morbid conditions of the system, as in dia- 
betes, have in some instances apparently checked the lenti- 
cular opacity in its incipiency. Commencing cataract, 
confined to the capsule, has also occasionally been dissi- 
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pated by a long continued, mild, mercurial course. The 
details of such treatment must be left to the judgment of 
the practitioner. 

Almost invariably the only means of relief consists in the 
entire removal of the opaque lens from the eye, and the 
operation which is best adapted for this purpose, in the 
great majority of cases, is the modified extraotiony of Von 
Graefe. As a general rule, this operation is required in 
some form in all cases of cataract arising after the age of 
thirty. It is one of the traditions of ophthalmology, that 
no cataract should be operated upon until it is ripe, and, 
without doubt, the operation has at that time the best 
chances of success. This is because the clear cortex is 
softer than the opaque, is apt to be scraped off in the exit 
of the lens and to remain in the anterior chamber, where it 
cannot be seen at the time of the operation, but where its 
presence is shown by its becoming opaque in a day or two, 
and as a foreign body, causing iritis. Later methods, how- 
ever, tend to render these particles harmless, by retaining 
them within the capsule, and circumstances often combine 
to make the operation in an immature cataract desirable 
It is well, for instance, to operate at once upon the worst 
eye, in cases where both are affected, and the individual 
can no longer see his way about, rather than to allow 
his health to become affected by forced inactivity and the 
mental anxiety attendant upon prolonged suspense. In 
some cases, too, of immature cataract of old standing the 
unripe cortex is sufficiently hard to come away entire, with- 
out difficulty. If both eyes are affected with ripe cataracts 
they may be operated upon at an interval of four or five 
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days, for in that time all danger is usually over for the first 
eye. If one eye only is cataractous, the visual field for that 
side will be enlarged by an operation^ and thus accidents to 
the individual often averted. The case may be stated to 
the patient, and the decision for or against an operation be 
allowed to rest entirely with him. 

The operation consists of four parts, viz: 1. An incision 
of the coats of the eyeball, to allow escape of the lens. 2. 
Iridectomy. 3. Incision of the capsule. 4. Removal of 
the cataract. Ordinarily, these steps follow in regular 
sequence, each one being susceptible of some modification 
to suit particular circumstances, but if there is any increase, 
or much diminution of the intraocular tension, if the iris 
is unhealthy, or in some cases, if the cataract is unripe, it 
is best to perform the iridectomy first and to wait about six 
weeks, until all irritation has subsided, before completing 
the operation. 

The incision for such a preliminary iridectomy may be 
made with a keratome, if the anterior chamber is not too 
shallow. The point of the keratome should be entered at 
the upper edge of the anterior chamber, just behind the 
corneo-scleral junction, and the blade pushed onward in 
front of and parallel to the plane of the iris, until an inci- 
sion of six or eight millimeters long is made. The iris 
must be drawn out with a pair of iris forceps, and cut off 
with the scissors close to the ball. If any iris is caught in 
the angles of the wound it must be gently replaced in the 
anterior chamber, by means of Wecker's tortoise-shell spa- 
tula. The resulting coloboma of the iris should have the 
shape of a key hole (Fig. 47). A cotton pad and pressure 
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bandage for three or four days, is all the dressing required. 

If there has been increase of intraocular tension atropia 

must not be used. Otherwise, it is well to put a drop or 

two of a four-grain solution in the eye, after 

the operation. If the anterior chamber is 

very shallow the keratome cannot be used, 

and the point of a linear or Graefe knife may 

be slipped along in the line of the incision. no. 47. 

Unless the patient is of steady nerve, it is best to give 

ether. The lids should be separated with a stop speculum 

and the ball held by fixation forceps. 

If the operation of extraction is to be done at once, the 
question as to the administration of an anaesthetic must be 
first considered. If the patient is of steady nerve, and can 
be relied on to obey orders promptly, it will be more satis- 
factory to both parties to dispense with ether. The patient 
must be cautioned to breathe through the open mouth, and 
above all things to avoid straining. The pain of the in- 
cision is not very great, and slight pauses, with closed lids, 
may be allowed between the steps of the operation. If the 
administration of ether should be decided upon (chloroform 
is out of the question, on account of its danger to life), the 
disagreeable and often disastrous complication of vomiting 
may usually be prevented by not allowing the patient to 
eat anything for six or eight hours before the operation. 
Complete relaxation of the muscular system must be ob- 
tained and kept up, until the operation is over. 

The patient should be supine, in a good light, with either 
his feet or the cataractous side toward the window, accord- 
ing to convenience. If the operator uses his right hand he 
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must Stand behind the head of the patient for the right eye, 
and at his left side for the left. The stop speculum is a 
dangerous instrument in this operation, and the upper lid 
should be raised with an elevator, by an assistant, who 
should be ready to release the lid at the word. With a 
fixation forceps the operator now seizes the conjunctiva 
below the cornea, and makes his incision with the linear 
knife. 

The average incision embraces about the upper two-fifths 
of the circumference of the cornea (see Fig. 47). It may 
be somewhat larger if the lens is unusually large, and it 
should be smaller if we have a Morgagnian cataract to deal 
with. In any event it is better to be a trifle too large than 
too small. The point of the knife must be entered on the 
temporal side, exactly in the corneo-scleral junction, and 
directed toward the centre of the pupil. Having arrived 
there, the point must be raised and carried across the ante- 
rior chamber, close in front of the iris, and made to emerge 
through the corneo-scleral ring, at a point on a level with 
that of entrance. With a slight sawing movement the 
blade should now be made to cut its way out, keeping pre- 
cisely in the corneo-scleral junction to the last, when the 
edge should be turned to the front, to cut through the con- 
junctiva, of which a short flap should be left attached to 
the cornea. 

At this stage the cornea may collapse, or blood may fill 
the anterior chamber. In the latter case the lid may be 
dropped for a few moments, and cool water applied. When 
the hemorrhage has ceased, the blood may be pressed out of 
the eye by gentle sliding movements of the lower lid, the 
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upper edge of the incision being at the same time pressed 
back a little with the tortoise-shell spoon of Von Graefe. 

The next step in the operation is the iridectomy. This is 
required to allow the. easy escape of the lens and also to 
prevent incarceration of the iris in the wound, where it 
tends to prevent healing, and is always afterward a source 
of irritation to the eye. It is not desirable to remove a 
large section of the membrane, but only to destroy the 
continuity of the sphincter pupillse. The fixation forceps 
must now be held by an assistant, while the operator turns 
back the conjunctival flap with the closed iris forceps (pre- 
ferably Liebreich's). The iris generally presents itself at 
the centre of the wound, or, if not, the forceps may be 
introduced and the membrane seized midway between its 
attachment and the pupillary margin, drawn out, and a 
piece about five millimeters wide excised and torn from its 
insertion, or cut off close to the sclerotic. 

If the cataract is overripe, or even if unripe and of long 
standing, the suspensory ligament of the lens is often atro- 
phied and gentle pressure may be made with the spoon, at 
the lower margin of the cornea, to see ii the lens within its 
capsule will not present itself at the wound. Such cases 
are exceptional, however, and the next step is the incision 
of the capsule. The usual practice is to introduce Von 
Graefe's fleam-shaped cystitome into the anterior chamber, 
just behind the free border of the iris, at the lower edge of 
the pupil, and to make therefrom a clean curved cut in the 
capsule, along one edge of the coloboma in the iris. Then 
to insert the instrument again to the starting pomt of the 
first cut and make another along the other edge of the 
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Goloboma. Finally, to unite the two cuts by one near the 
periphery of the lens. The theory of this procedure is, 
that when the lens is extruded it will bring the piece of 
capsule thus cut around away with it and leave a perfectly 
clear pupil. In practice, however, this manipulation is an 
exceedingly difficult one, and frequently fails. It often 
results in the making of a few irregular scratches on the 
front of the lens and in leaving the soft cortical substance 
ready to be brushed off and retained in the anterior cham- 
ber, in the passage of the lens through the wound. A 
better plan is to make a peripheral incision in the capsule, 
in the line of the external wound, which may be readily 
accomplished by a single cut with a cystitome (Fig. 48) 




Fio. 48. — Cystitome. 

adapted to the purpose. This cystitome is made with a 
malleable shank, so that it can be bent to suit the brow of 
either eye. If any soft cortical is retained after this pro- 
cedure, it is usually enclosed within the capsule, where it 
can do no mischief. The average final amount of obstruc- 
tion to vision within the pupil is quite as little, if not less, 
by this method than by the other, and it is certainly far 
less disturbing to the eye. 

The edge of the lens may now be made to present itself 
at the external wound by pressing gently with the spoon at 
the lower margin of the cornea. As the lens advances into 
the wound the spoon follows it up over the surface of the 
cornea and receives it as it escapes from the eye. If any 
cortex remains it may generally be brought into the pupil 
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by a gentle circular rubbing motion with the lids, and may 
be pushed out of the anterior chamber by means of the 
lower lid, the upper one being used at the same time to 
depress the upper lip of the wound. If the lens does not 
readily present itself in the wound, the capsule should be 
again incised. If the lens presents, but does not readily 
escape, the corneo-scleral wound should be enlarged with 
the scissors. 

It is at this period of the operation that there is the 
greatest danger of the escape of vitreous. If this is 
small in amount it is of no particular consequence, but a 
great loss may be followed by hemorrhage from the cho- 
roid, or final shrinking of the eyeball. If the prolapse of 
vitreous occurs before escape of the lens, the latter should 
be removed by means of the wire loop, used as a vectis. 
Afterward a cotton pad and bandage should be applied as 
quickly as possible. 

Finally, the tortoise-shell spatula should be used to re- 
place in the anterior chamber any iris which may be caught 
in the corners of the wound. This is of great importance 
in connection with the success of the operation, as one of 
the causes of consecutive iritis is thereby avoided. Any 
clots of blood which may remain in the incision, or in the 
conjunctival sac, must be removed. A drop of a four- 
grain solution of atropia may be put in the eye and a pad 
of absorbent cotton and well-fitting pressure bandage ap- 
plied over both eyes. The patient should remain quietly 
in bed and the cotton and bandage should be freshly applied 
in two or three hours, the lower lid being first drawn down 
a little to allow escape of tears. The eyes should have 
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clean dressings applied morning and evening, and after the 
wound has become firm, a retaining bandage may be used. 
If any mucous discharge appears at the inner canthus, and 
the conjunctiva is inflamed, a ten-grain solution of borax 
should be instilled every two hours. If any pain arises, 
iritis is to be feared, and a four-grain solution of atropia 
should be applied as often as may be necessary. If any 
soft cortex appears in the anterior chamber cooling lotions 
may be used. In some broken-down constitutions slough- 
ing of the cornea, heralded by a puffiness of the lids, takes 
place. Hot fomentations to the eye and whisky and qui- 
nine internally give the patient some chance of recovery. 

Under ordinary circumstances the patient should remain 
quietly in bed, in a darkened room, for two, three, or more 
days, until the wound has become firm. Afterward he 
may sit up a little and may be out of bed entirely in five 
or six days. 

The old-fashioned operation of extraction by a corneal 
flap was objectionable, and has been abandoned, because 
the violent stretching of the iris, in the passage of the 
lens through the pupil often resulted in iritis. The iris 
was liable also to be caught in the corneal wound, and 
besides the corneal flap had a tendency to slough. Other 
extraction operations, which left the pupil entire, have the 
same objections as regards their eflects on the iris. Von 
Graefe's peripheral linear incision is objectionable, because 
it is liable to involve the ciliary body. 

The tyro will find it to his advantage to practice opera- 
tions upon the eyes of dead cats or rabbits before perform- 
ing them upon his patients. 
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In all persons under fifteen years of age the cataractous 
lens may be removed by the operation of discission or 
solution. This depends upon the power possessed by the 
aqueous humor to dissolve the lens substance. As the lens 
hardens with years solution becjomes more difficult, and 
after the age of thirty it is generally impracticable. In 
the performance of the operation, the eye being atropinized, 
the cataract needle should be introduced through the cor- 
nea about half way between the centre and the temporal 
margin, and two cross cuts, each about one-sixteenth 
of an inch long, made through the centre of the capsule. 
A cotton pad and bandage must be applied for twenty-four 
hours afterward. The next day a little flocculent lens 
substance may be observed to project from the opening, and 
as fast as dissolved new cortex takes its place. The whole 
lens at the same time swells to some extent, and presses 
upon the iris, which should be retained under the influence 
of atropia,to keep it out of the way. Some of the floccu- 
lent matter may even fall into»the anterior chamber, and, 
if limited in quantity, will occasion no inconvenience. If, 
however, care is not exercised to make the initial cuts in the 
capsule very small in size, the lens swells too much and 
too quickly, protrudes too much cortical substance into the 
aqueous, and sets up iritis, with its attendant complica- 
tions. 

When lens matter can no longer be seen to project from 
the wound, the latter should be enlarged and the process will 
then recommence. The operation may need to be repeated 
several times, and even the cortical substance loosened with 
the needle, before absorption is complete. The entire 
14 
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solution may require from one to nine months^ according 
to the age of the individual, and the pupil should be kept 
dilated by atropia all the time. 

If, before the operation, the cataract can be recognized 
to be very soft, or almost fluid, a free incision may be 
made in the capsule, and the contents allowed to escape 
into the anterior chamber. An incision, a quarter of an 
inch long, should then be made with a keratome in the 
cornea, an eighth of an inch or less from the temporal 
margin, a curette introduced and the aqueous humor and 
cataractous matter allowed to escape together. If any 
portion of the iris becomes caught in the wound it should 
be cut off. A pad and bandage should be applied for a 
few days, and the patient kept in bed. The influence 
of atropine should, of course, be maintained throughout the 
treatment. 

In young persons, if the lens substance is not soft enough 
to run out of a free incision in the capsule, and the iris 
does not respond well to atropia, the operation of extraction 
should be performed. If the iris is perfectly mobile, how- 
ever, the results of discission may be very much shortened 
by cutting up the lens freely at first. Two needles will be 
required, one through the nasal side of the cornea, to hold 
the lens firmly, and the other through the temporal side, to 
slice up the cortex. Or, the needles may be used alter- 
nately for holding and cutting. Atropia, and a pad and 
bandage, should afterward be applied. The next' day the 
anterior chamber is filled with the broken down and swollen 
lens substance. As long as the eye is quiet, the softening 
process may be allowed to go on, but at the least sign of 
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pericorneal injection, or not later than a week in any event, 
the anterior chamber should be opened and the cortex and 
aqueous humor evacuated together as before. If inflam- 
matory symptoms should arise they may be combated by 
leeching, cold compresses, morphia, etc. A suction tube may 
be used instead of a curette, to withdraw the contents of the 
anterior chamber, but is somewhat more dangerous. The 
after treatment should be the same as heretofore described. 

Traumatic cataract is sometimes prevented by the heal- 
ing of a wound of the capsule, if the injury is very slight. 
In most cases, however, the cortex is fully or partly 
opaque, when the patient first consults the surgeon. In 
young persons the cataract will gradually be dissolved by 
the aqueous and disappear. Inflammatory reaction must 
be subdued by cold compresses, leeches to the temple, 
atropia and ocular rest. Loose cortical in the anterior 
chamber should be removed by the keratome and curette. 
If a foreign body, as a chip of steel, has entered the eye 
and remains in the lens, the latter should be removed by 
the modified extraction operation. A traumatic cataract in 
a person past thirty is unlikely to be absorbed, and should 
be extracted, preferably before inflammation occurs, or after 
it has subsided. 

The treatment of lamellar cataract depends upon its size 
and the condition ot the peripheral coi*tex. As a general 
rule, in all cases of central opacity of the lens, nothing 
should Ibe done in the way of operation if vision sufficiently 
good for the ordinary purposes of life can be obtained by 
the methodical use of atropia. This will generally require 
the employment of spectacles to supplement the accommo- 
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dation for near vision. If the central opacity is too large, 
liowever, to admit of relief in this way, and the peripheral 
portion of the lens is perfectly clear, an artificial pupil may 
be made by iridectomy. But if the periphery also is of 
impaired transparency, it is better to perform discission. 

Secondary Cataract is the term applied to those 
opacities which form in the pupil some months after an 
operation for the removal of primary cataract. It is of all 
degrees of density, from the cobweb film, which can be 
discerned by focal illumination only, to the white mem- 
brane, which is evident by difinsed daylight. It is due to 
inflammatory proliferation of the cells of the capsular 
tissue. The resulting opacity is increased if the iris also 
is involved with the production of plastic exudation. It 
looks as if it might be easy in such cases to make an open- 
ing in the cornea, introduce a pair of forceps, and tear 
away the obstructing membrane, but the latter is generally 
strongly adherent to the iris, and violent inflammation is 
liable to supervene. The method generally pursued is to 
tear an opening in the centre of the opacity by means of 
two needles introduced at opposite sides of the cornea. A 

better plan is to insert a stop needle 
(Fig. 49), through the nasal side of 
Fio.49.-stop Needle. the comca aud thc ccutral portion 

of the cataract, to hold the latter steady, while a Hay's 

needle (Fig. 50), introduced through 
the temporal side of the cornea, is used 

Fio. 50.— Hay'a Needle, . t. .1 . , • it 

to silt the cataract in several directions 
outward from the stop needle. If these procedures are not 
successful, or if the membrane is thick, an incision one- 
fourth of an inch long may be made in the upper part of 
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the cornea, an eighth of an inch, or less, from the margin 
by means of a keratome. The point should 
be pushed obliquely downwai-d through the 
pupil, into the vitreous. Into the corneal 
opening Wecher's scissors (Fig. 51), should be 
introduced, closed. "When the point arrives 
at the pupil the blades are allowed to open, 
and one ia passed behind, the other iu front 
of the iris, which is to be divided directly 
downward by a single cut. The sphincter 
pupillro instantly retracts and a clear, trian- 
gular pupil results, (Fig. 52). s I 
This is the operation of irido- 
tomy. Atropia should be put J i 
in the eye, a pad and bandage S' | 
applied, and rost enjoined for J | 
I 
Aphakia, or the condition of the eye after 
the loss of the lens, requires a strong convex 
glasB, usually about + k , for distant vision. 
As the power of accommodatiou also departs 
with the lens, about +\\& generally required 
for reading, or sewing, etc. These values, 
however, must be determined by actual ex- 
periment in each case. There is often con- 
siderable astigmatism also, from retraction of 
the corneal cicatrix, and the visual acuteness 
can he greatly increased iu such a case by the proper combi- 
nation of a cylindrical with a spherical lens Some cases 
of aphakia have been reported, in which the aeconimoda- 
^ was in some degree retainsd. This may be supposed 
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to be owing to the effect of the simultaneous action of the 
recti muscles in laterally compressing and thus elongating 
the eyeball. 

Luxation of the lens may be congenital^ or it may arise 
from injury. In such a case the iris is seen to be tremu- 
lous immediately after any motion of the eye. This symp- 
tom arises from the fact that if the lens is displaced^ some 
portion of the pupillary margin of the iris must be left un- 
supported. Often the lens is sufficiently dislocated for its 
periphery to become visible in the pupil by means of the 
ophthalmoscope. With the mirror at eight or ten inches 
distance^ the edge of the transparent lens appears as a dark^ 
curved line on the red background of the fundus oculi. 
The treatment must depend upon the position of the crys- 
talline. If the latter is displaced and fixed, so that a por- 
tion of the pupil is aphakial, the vision may often be im- 
proved by the adaptation of a proper convex lens. If the 
lens is loose, and acts as a foreign body, it should be ex- 
tracted at once, before inflammation occurs. After the 
usual incision and iridectomy, the wire loop should be used 
to remove the lens in its capsule. If the lens has slipped 
into the anterior chamber a cataract needle should be thrust 
in behind, to prevent it from slipping back through the 
pupil when the corneal incision is made. In some cases of 
injury the eye is ruptured at the corneo-scleral junction, 
and the lens escapes under the conjunctiva, where it is 
readily recognized by its form. There is singularly little 
irritation accompanying this condition. The lens should 
not be disturbed until the corneo-scleral rupture has firmly 
healed, when an incision through the conjunctiva will be 
sufficient for its removal. 
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CHAPTER XI. 

DISEASES OF THE VITREOUS. 

The vitreous body is not absolutely clear and trans- 
parent, and in the most healthy eyes motes may be seen 
subjectively, by looking through a pin hole, in a card, at a 
white cloud. Interruption of the delicate pencil of light 
thus produced is readily made evident. Under ordinary 
circumstances, however, in the healthy eye, only those 
opaque elements of the vitreous which lie near the retina 
throw shadows thereon, when the eye is directed toward a 
bright, white surface. These shadows are known as muscm 
volUantea. They always keep their positions relative to the 
point of fixation, and elude the direct gaze. They appear 
as rings or filaments of various shapes, and are especially 
common in myopia, when, in consequence of being better 
defined than the images of external objects, they often oc- 
casion much annoyance. A properly adapted concave lens, 
however, dispels them, by causing vision to be more dis- 
tinct. Such shadows are of no consequence unless they are 
evidently increasing, or the opacities causing them can be 
discerned by ophthalmoscopic examination through the 
dilated pupil. 

The hyaloid artery y which in the foetus runs from the 
disk to the lens, persists in rare cases during after life, and 
can be perceived with the ophthalmoscope. New blood 
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vessels may be developed in the vitreous after old choroid- 
itis, but are of no consequence, except as a pathological 
curiosity, in an eye already blind. 

The external portions of the vitreous are naturally of 
firmer consistency than those at the centre, but in old age 
the whole humor liquefies, from fatty degeneration of its 
elements. This aynckysis results also from inflammatory 
or atrophic affections of the choroid; th^ fluid contains 
floating opacities, and the ball becomes softer than natural. 
In a condition known as sparkling aynchyais the fluid 
vitreous contains floating crystals of cholesterin, which 
glitter like grains of gold under ophthalmoscopic examina- 
tion, and are whisked about by the movements of the eye. 
They are not usually permanent. 

HyalUis, or inflammation of the hyaloid membrane, 
occurs as an accompaniment of other inflammatory affec- 
tions of the eye, especially retinitis and choroiditis. It is 
known by its effects only in causing the vitreous to become 
turbid and fluid. This turbidity results from proliferation 
of the cell elements, which causes the formation of opaque 
masses or membranes. These may be either floating or 
stationary, and, of course, diminish greatly the acuteness 
of vision by interposing between the pupil and retina. 
They are readily seen in the erect image with the ophthal- 
moscopic mirror at some inches distance, armed with a lens 
of appropriate focal length, and are most conspicuous when 
floating. They may be seen in the inverted image also, by 
moving the objective lens further from the eye after focus- 
ing the retina. If treated while still of recent origin these 
opacities may often be cleared up, especially when the re- 
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suit of syphilitic inflammation, but old opacities are mostly 
permanent. The treatment must be directed to the cause, 
and if this cannot be ascertained leeches or blisters to the 
temple^ cathartics and the preparations of mercury or iodine 
may be of benefit. 

Hemorrhage into the vitreous comes from the retinal or 
choroidal vessels, and in the latter case is usually accom- 
panied by a localized detachment of the retina. A hemor- 
rhagic opacity, unless very small, is difficult to see with 
the ophthalmoscope, and often makes it impossible to light 
up the interior of the eyeball. No reflex can be obtained. 
This fact, coupled with the sudden origin of the blindness, 
often occurring within an hour, makes the diagnosis easy. 
Such cases are often apparently causeless. Absorption, 
with return of the acuteness of vision, takes place slowly, 
aft^r some weeks. There is always a possibility of recur- 
rence of the hemorrhage, however, with permanent loss of 
sight through detachment of the retina. 
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CHAPTER Xn. 

DISEASES OF THE RETINA AND OPTIC NERVE. 

The retina is subject to inflammatory action of several 
types and from a variety of causes. It becomes hypercemie 
in diseases of other parts of the eye or as a reflex pheno- 
menon, especially in afiections of the genital organs. This 
condition is characterized by undue redness of the optic 
disk and dilatation of the retinal veins. 

Albuminuric Retinitis is a not uncommon afiection, 
and its detection is often the first intimation of the exist- 
ence of Bright's disease. It occurs, however, in six or 
seven per cent, only of all cases of that malady, principally 
in the chronic form, and is a mere symptom of the con- 
stitutional condition which gives rise to the renal disease. 
It always affects both eyes, and the attention of the patient 
is usually directed to it by the failure of vision. Ophthal- 
moscopic examination shows swollen and tortuous retinal 
veins. The optic disk is more or less red and swollen, 
and its edges ill defined or entirely hidden. A haze or 
cloud veils the adjacent retina. Red patches of effused 
blood often hide portions of the vessels and gleaming 
white spots, striae or patches are arranged, often in a 
radiated manner, around the macula or between it and the 
disk. These white spots are due to fatty degeneration of 
the retinal tissue or to sclerosis of the nerve fibre layer. 
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They were at one time thought to be pathognomonic of 
Bright^s disease, but are now known to occur in other 
affections, so that an examination of the urine is always 
necessary to confirm the diagnosis. The retinal vessels 
may be seen to run under or through the spots, and thus 
show their location. In cases of some duration, white 
lines, caused by proliferation of the tunica adventitia, ac- 
company the retinal vessels. In elderly persons whitish 
spots of sclerosed or degenerated retinal tissue are some- 
times to be seen about the macula when no albumen can 
be discovered in the urine. Impaired sight, or health, 
or both, have perhaps led to the ophthalmoscopic examin- 
ation. In such instances casts of the renal tubules can 
generally be detected in the urine on careful examination, 
and albumen makes its appearance finally. Cases arising 
in the acute form of the disease sometimes clear up 
entirely, but the prognosis is generally most grave, and 
treatment must be adapted to the renal disease. 

Pigmentary Retinitis is usually discovered in conse- 
quence of the complaints of the patient, that he cannot see 
in the twilight, or after dark {hemeralopia). The retina 
requires the full stimulus of daylight to make it act. In 
addition to this, the field of vision is contracted and lessens 
in dimensions as the disease progresses, until at last, even 
the centre disappears, and blindness supervenes. 

A rough estimate of the visual Jidd is readily made. 
If the right eye is under examination, the patient fixes it, 
at a distance of eighteen or twenty inches, on the left eye 
of the surgeon, who is opposite him, and who can in this 
way notice the slightest deviation in the gaze. The other 
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eyes of the patient and surgeon being closed^ the latter may 
move his hand in all directions from the periphery toward 
the centre of the field, in a vertical plane half-way between 
the two faces. The surgeon may, in this way, compare the 
patient's visual field with his own, and thus judge of any 
contraction of the former. 

A more accurate, and at the same time an expeditions 
method, is by means of a vertical blackboard. The pa- 
tient should be so placed that the eye under examination 
(the other being closed) is opposite, and ten or twelve 
inches distant from the centre of the board, where a white 
spot marks the point of fixation. The head may be kept 
steady by a stick placed between the forehead and the board, 
and the surgeon should stand where he can watch that the 
patient's eye does not deviate. A small piece of chalk, 
fixed in the end of a black rod, may then be moved from 
the edge toward the centre of the board, and as soon as the 
white color is perceived by the patient, a mark may be 
made at the spot. All other directions may be quickly 
tested in the same manner, and the marks being joined 
together by a line, give the periphery of the field. As the 
blackboard is divided into squares by permanent equidis- 
tant lines, which cross it at right angles, a miniature copy 
of it on a slip of paper serves for making easily an exact 
copy of the field. This should be preserved for future 
reference. 

A somewhat more accurate instrument is the perimeter. 
This is a metallic quadrant, arranged to rotate about one 
of its ends so as to describe a hemisphere, of which the eye 
under examination is the centre. The point of rotation of 
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the quadrant is made to coincide with the projection of the 
optic disk in the visual field. The measurements are then 
taken on the quadrant and transferred to an appropriate 
diagram ruled in radii and concentric circles. This plan 
has the advantage that the test object is everywhere at the 
same distance from the eye, and that a larger field may be 
examined. The process, however, is a tedious one, and, in 
consequence of the interference of the nose and brow, does 
not measure the entire field. Besides, the blackboard 
usually gives a sufficiently large field for all practical pur- 
poses. 

In the early stages of a case presenting night blindness 
and contracted field the ophthalmoscope will show, at those 
parts of the retina near the equator of the eye, numerous 
black spots with irregular stellate projections, not unlike 
the microscopic pictures of bone corpuscles. These follow 
to some extent the lines of the blood vessels. As the case 
progresses the pigment patches make advances toward the 
macula, the retinal vessels become more attenuated, the 
disk whitens and sinks, the retina becomes hazy, aAd when 
the macula is involved blindness occurs. 

The disease consists of localized patches of inflammation, 
in which the nervous tissue is atrophied and the connective 
tissue and choroidal pigment epithelium proliferated. It 
may last twenty years before producing the inevitable re- 
sult. The cause is unknown, but the malady may be 
hereditary, or at least is liable to aflFect members of the 
same family. Little can be done in the way of treatment 
except to keep the patient under the best possible hygienic 
conditions. Electricity may be tried. 
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Syphilitic RETrsms, like some other diseases of the 
eye which are due to syphilis^ must depend for its diagno- 
sis largely upon the history of the case. The patient's 
attention is attracted to his eyes by failing sight only. 
The ophthalmoscope discloses swollen and tortuous retinal 
veins, which are more or less hidden by a fogginess of the 
posterior portion of the retina, especially around the disk, 
and by grayish patches of very irregular shape^ which are 
scattered over the fundus. The vitreous also is often some- 
what hazy. Local treatment is of little avail, and thera- 
peutic measures must be directed to the constitutional con- 
dition. If the case is seen early, before destructive changes 
have taken place in the nervous elements, vision may be 
restored. 

Retinitis may also arise from exposure to cold or from 
looking at the sun. The ophthalmoscopic picture presents 
a swollen and foggy retina, often with striated opacity, 
especially about the disk, which also is hypersemio and 
cloudy. The veins are enlarged and tortuous. The ex- 
tent to which vision is affected depends on the condition 
of the macula. The affection generally yields slowly to 
local and general treatment. Leeches to the temple, pur- 
gation, potassium iodide, and rest of the eyes are the prin- 
cipal therapeutic measures indicated. 

Retinitis of the macula lutea has been described as a sepa- 
rate form of disease. The choroid, however, is chiefly 
affected, and the nervous coat secondarily. The disease is 
generally ushered in with much ocular pain and dimness 
of vision. The ophthalmoscope shows a bright red fovea 
centralis, surrounded by a ring of milky retina, of variable 
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width. Outside the ring the white opacity shades off into 
the healthy retina, often interspersed with hemorrhagic 
patches. The infiltration disappears after a time, but the 
disk and vessels become atrophic and a permanent central 
scotoma is generally left in the visual field. 

Retinitis occurs also in rare cases of leukcemia. The 
ocular fundus presents a yellow appearance. The retina is 
foggy and dotted with white clusters of lymph corpuscles 
and hemorrhagic patches. White blood corpuscles also 
arrange themselves in lines along the sides of the retinal 
vessels. 

Hemorrhages into the retina are readily recognized by 
means of the ophthalmoscope. If they occur on the inner 
surface of the membrane, they appear as red patches, with 
clear cut margins, and all vessels evidently pass beneath 
them. If the patches are in the retinal tissue, they are 
mostly smaller and the edges blend with the surrounding 
color. Hemorrhages in the vicinity of the disk are most 
likely to be superficial, or to spread through the nerve fibre 
layer in a somewhat striated manner. Blood effused on 
the surface of the membrane may interfere more or less 
seriously with vision, in proportion as the patches approach 
or cover the macula lutea. The effusion, if small in quan- 
tity, usually undergoes absorption in a month or so, often 
leaving a white deposit of fibrin in its place for some time. 
But if the amount of hemorrhage is considerable, inflam- 
mation {hemorrhagic retinitis) is pretty sure to set in, and 
subsides only to leave the optic disk more or less atrophied, 
and the retinal tissue infiltrated with pigment from the 
pavement epithelium. Or, the intra-ocular tension may 
increase and the eye become glaucomatous. 
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When blood is effused into the retinal tissue, more or less 
disorganization of its fragile constituents is unavoidable, 
inflammation follows, and the injury to vision is permanent 
if the nuu^nla is involved. The condition called metamor" 
phopsia often results after complete absorption has taken 
place. Letters and other objects assume a wavy or irregu- 
lar appearance, probably in consequence of a disarrange- 
ment of the rod and cone layer. Hemorrhages occur in 
consequence of inflammation, as before stated, but they may 
arise from any cause which produces local congestion, from 
diseases of the circulatory system, or from changes in the 
constitution of the blood. Hence atheroma, Bright^s dis- 
ease, epilepsy, straining, scurvy, purpura, leukemia, essen- 
tial anaemia, optic neuritis and cardiac hypertrophy, are all 
causative, and the occurrence of retinal hemorrhage often 
serves as an aid in the diagnosis of these diseases. 

The treatment must depend largely upon the condition 
of the system, but if there is local inflammation the usual 
local remedies will, of course, be applicable. 

Optic neuritis can be recognized by the ophthalmo- 
scope only. There may be no diminution whatever in the 
acuteness of vision, or the failure of sight may be sudden 
and almost complete. As a general rule, however, the 
vision suffers a gradual impairment, which leads to an exam- 
ination and a discovery of the condition of the nerve. The 
disk appears more or less swollen, its surface congested and 
foggy, the lamina cribrosa is no longer visible, and the 
choroidal and scleral rings, which mark the edge of the 
disk, are lost to view behind the cloudy swelling of the 
intraocular extremity of the nerve. The opacity of the 
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disk is often marked witli radiating striae, due to the course 
of the nerve fibres, which give it something of a wooly ap- 
pearance. The veins are dilated and tortuous, and the 
arteries more or less contracted, but much of the course of 
the vessels is lost in the swollen tissue, a knuckle only pro- 
jecting here and there. White patches of fatty or sclerotic 
degeneration may often be seen on the swollen disk and 
striated effusions of blood in the pufly retina in its vicinity. 
If the inflammation extends into the retina to a consider- 
able extent the condition is called neuro-retinUis. When 
the retina is not at all involved and the swelling of the disk 
is very great, with extreme tortuosity of the veins, it is 
known as a choked disk. In all cases the degree of swell- 
ing of the extremity of the nerve may be measured by com- 
paring the strongest convex or weakest concave lens by 
which the summit can be seen with the strongest convex 
or weakest concave lens through which the adjacent healthy 
retina is visible. The difference between the values of the 
lenses may be translated into millimeters, if desired, by 
means of one of the tables constructed for the purpose.* 

Neuritis may be of all grades and periods of duration. 
It may come and go without leaving a trace, or it may ter- 
minate in atrophy and blindness. In cases of inflammation 
of the optic nerves (retro-bulbar neuritis), the congestion of 
the disk may last for a few days only and be followed by 
blindness with dilated pupil. Or, if more chronic, all the 
symptoms of neuritis in a very light form may e^ist for a 
considerable time before the disk finally atrophies. 

Microscopic examination of a section of an inflamed disk 

* Loring, p. 336, American Journal of Medical Sciences, April, 187(K 
16 
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shows that the swelling takes place laterally as well as for- 
ward into the vitreous, and thus overlies the retina to some 
extent. The tumefaction is due to proliferation of the Con- 
nective tissue, oedema, hypertrophy of the nerve fibres, 
pushing forward of the lamina cribrosa, and to the devel- 
opment of new blood vessels. The failure of vision is in 
proportion to the amount of change in the nerve fibres. 

The cause of the neuritis cannot always be determined. 
In general it is symptomatic of some intracranial disease, 
such as inflammation of some sort Choked disk is usually 
looked upon as indicative of the existence of a tumor of 
the brain, but it may depend upon local interference with 
the circulation. Depraved general conditions of the system, 
such as syphilis and lead poisoning, may produce optic 
neuritis. It may also result from local or general disturb- 
ance of the circulation, diseases of the orbit, and affections 
of the spinal cord. 

The treatment must be adapted to the cause, as far as 
that can be ascertained, and cases which are traceable to 
syphilis, congenital or acquired, afford the most favorable 
prognosis. Leeching and counter irritation are often bene- 
ficial as local measures. Iodoform is frequently very useful 
as an alterative and absorbent, in alternation with mercury 
or the potassic iodide. It may be given in two to five- 
grain doses, in pill form, after each meal. If no cause can 
be discovered, the affection should always be treated upon 
the assumption of syphilitic infection. The mercurial im- 
pression should be produced as quickly as possible, the drug 
being administered by inunction and by the mouth at the 
same time. The slightest effect upon the gums is sufficient^ 
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and the quantity of the medicine should be at once dimin- 
ished, but the administration continued, so as to keep up 
the impression for some weeks. If the disease show no 
signs of yielding, either in the increase of the acuteness of 
vision, or in the decrease of the morbid ophthalmoscopic 
appearances, the mercury may be stopped and iodoform 
prescribed. After several weeks this may be replaced by 
potassium iodide, which should always be taken in plenty 
of water, before meals, and in as large a dose as can be 
borne, short of producing iodism ; such a dose may be any- 
where from two to sixty grains. This may be followed, in 
order to keep up the impression for a long time, by the 
protiodide of mercury, in doses of one-third of a grain, or 
by corrosive sublimate and ammonium chloride, of each 
one-sixteenth of a grain in solution, three times a day. If 
at any time in the course of the treatment the patient be-^ 
come pallid and cease to improve, the alterative should be 
stopped and full doses of iodide of iron administered. If 
no improvement accompanies the alterative treatment, the 
Turkish bath, taken two or three times a week, often has a 
very happy effect. The use of alcohol and tobacco must, 
of course, be strictly forbidden, and the patient must keep 
regular hours and allow plenty of time for sleep. If the 
disorder begins slowly to yield under treatment, it is often a 
good plan to alternate the remedies above mentioned, re- 
turning to the mercury at intervals after its effects have 
entirely disappeared, in this way dealing the disease suc- 
cessive blows, each one falling while the malady still reels 
under the effects of the last. 
Optio atrophy is the natural result of neuritis, although 
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cases do occur ia which there is apparently no previoas 
stage of inflammation. Under ordinary eircumstances of 
neglected or incurable neuritis, however, as the swelling 
and congestion decrease, the disk grows whiter, the acute- 
ness of vision diminishes and the visual field contracts. As 
the hypertrophied nerve fibres atrophy, the fine vessels 
which gave vascularity to the disk shrink and disappear, 
the proliferated connective tissue contracts, or is absorbed, 
and the disk is left white and sunken. This change occurs 
first always on the temporal side, where the nerve fibres are 
fewest in number, and thus a disk may often be seen with 
the temporal half undergoing incipient atrophy while the 
nasal half is yet wooly and hypersemic. If there has been 
little or no connective tissue proliferation, or no previous 
neuritis, the lamina cribrosa is apparently laid bare, and the 
openings which give passage to the bundles of nerve fibres 
become unusually conspicuous as bluish dots. Or, the 
whole disk may assume a bluish tint in old cases. The 
appearance of the retinal vessels depends much upon the 
previous condition of the disk. In any case they become 
more or less contracted and the arteries more so than the 
veins. In some instances the former are reduced to mere 
filaments, or even disappear beyond the limits of the disk. 
But, if there has been previous neuritis, with much swell- 
ing, the veins long retain some traces of fullness and tortu- 
osity. 

The contraction of the visual field is, perhaps, the best 
measure of the extent of the atrophy in the nerve fibres, 
and this contraction is especially marked in the fields for 
the different colors. Fig. 10, page 22, gives the normal 
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fields for white and colors as taken with the perimeter, 
and if the general field does not appear to be diminished, 
when tested on the blackboard (see page 2 20), the fields for 
blue, red and green, on account of their smaller size, 
often afford a ready method of detecting abnormal condi- 
tions. The limits of these fields are determined by means 
of bits of colored paper, or worsted, or the end of a wire 
or black rod. The contraction usually commences in the 
same part of the field for both eyes, although frequently 
the affection does not begin in both at the same time. The 
limitation often shows itself first in the upper and outer 
parts of the field, although it may begin anywhere. After 
contraction has proceeded to a considerable extent, central 
vision is attacked and blindness quickly supervenes. The 
duration of the process is quite uncertain. It may last 
for years before complete extinction of vision, or sometimes 
it may be arrested at any stage, and lost ground even re- 
covered, under appropriate treatment. 

The causes of optic atrophy are those of neuritis, but 
some cases occur apparently without preceding inflamma- 
tion, as when the optic nerve is severed by injury, etc. 
When symptomatic of disease of the spinal cord there is 
impairment of use and sensation in the lower limbs, with 
contracted pupil and often loss of the patellar reflex. 
The mottled gray atrophy, described by Virchow, is indi- 
cative of a similar change in the spinal marrow. Some 
cases of atrophy appear to be confined to the disk itself. 

The treatment must be governed principally by the con- 
siderations which affect optic neuritis. In some instances 
of deep physiological cup, the subsequent atrophy may 
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simulate glaucomatoas excavation^ but tliis complication 
may be considered as eliminated if the intraocular tension 
is not increased. If there still remain signs of undue 
vascularity, i.e. a wooly appearance of the disk or tor- 
tuosity of the veins, and there is any reason to suspect the 
existence of a syphilitic taint, the treatment des(jribed as 
appropriate for this malady as a cause of neuritis may be 
instituted. Afterward, when the vessels become contracted, 
sulphate of strychnia may be employed. It may be given 
in gradually increasing doses, either by the mouth or hypo- 
derm ically, to the point of intolerance, as indicated by 
twitching of the muscles, especially of the extremities. 
The dose may then be lessened a little, bu the influence 
of the medicine maintained for some time. The drug may 
also be employed as a colljTium, in a solution of four grains 
to the fluid ounce, of which two or three drops may be 
placed* in the eye five or six times a day. 

Amblyopia is that condition of impaired vision which 
is neither dependent upon anomalies of refraction nor upon 
perceptible changes in the ophthalmoscopic appearances of 
the fundus oculi. It is often congenital, and as previ- 
ously stated, is apt to accompany high degrees of ametropia, 
and to be complicated with strabismus. It persists after 
the defect in refraction is fully corrected by appropriate 
glasses. It may occur congenitally in emmetropia, but is 
somewhat rare. 

It arises de novo in deranged conditions of the nervous 
system, such as hysteria {hysterical amblyopia), partial 
paralyses, spasmodic affections, and sometimes in women 
and children, mthout apparent derangement of the general 
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health. In these cases there is often also undue sensitive- 
ness to light. If the vision of the patient is tested by a 
variety of methods, the results are often contradictory, and 
the physician feels some doubt as to the reality of the dis- 
ease. Treatment requires attention to the nervous system, 
and in cases of apparent health the administration of tonics, 
especially quinine and arsenic. Protecting glasses should 
be prescribed for the relief of photophobia. 

Hemeralopia (night blindness), is a form of amblyopia 
which occurs under conditions of defective illumination 
only. The vision is good enough by daylight, for instance, 
but fails far more than is natural as night approaches. The 
defect seems to consist largely in a contraction of the visual 
field, and failure of tlie color sense, which is directly pro- 
portionate to the dimness of the light. Both eyes are 
affected. The disease may be congenital, or it may arise in 
persons of impaired nutrition, who are exposed for some 
time to excessive light. It thus affects our soldiers on the 
Western plains after marching in winter over vast snow 
covered surfaces [snow blindness). Sailors in the tropics 
are also liable to it, and as they cannot see by night, they 
call it moon blindness. In both cases conjunctivitis, if it 
accompanies the affection, is a mere incident. The malady 
can be prevented by wearing, when exposed to the cause, 
dark protecting glasses, or a cardboard screen for each eye, 
with a pin hole opposite the pupil. Normal vision returns 
under the influence of good nourishment, tonics and ocular 
repose. 

Another form of amblyopia, which affects both eyes, arises 
from excesses in venery, in the use of alcohol or tobacco, in 
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loss of sleep, etc. Hence it has been called amblyopia po- 
tatoruniy toba^coo amblyopia, etc. It is possible that one 
form of excess alone is unlikely to prodace the affection, 
and the above mentioned causes are very frequently con- 
joined. There is so often a diminution of vision confined 
to the centre of the visual field (central scotoma), in these 
cases, that it has been considered as diagnostic. The central 
scotoma, when it exists, may be measured on the blackboard, 
and is often detected by the absence of color perception, 
while that for light and form may be intact. The sooto- 
mata for the different colors will be found to vary in size. 
The disease occurs nearly always in men. Although the 
ophthalmoscopic picture is generally perfectly normal, yet 
cases do present themselves in which there is slight optic 
neuritis, followed at a later stage by partial atrophy of the 
disk. In such instances there is supposed to be a retro- 
bulbar neuritis. The prognosis is favorable if the disk is 
normal, if the visual field is not contracted, and if the 
patient can be induced to abandon his bad habits. If there 
is any neuritis, leeches, or the Heurteloup apparatus, may 
be applied to the temple, and a cathartic administered. 
Under other circumstances the bromide and iodide of po- 
tassium in full doses are advisable. 

Amaurosis is a complete blindness with normal ophthal- 
moscopic appearances at the fundus oculi. It has been 
wittily defined as a condition in which neither the patient 
nor physician sees anything. Before the invention of the 
ophthalmoscope many cases were classed as amaurotic 
which are now known to arise from disease of the ocular 
tissues. The typical form is that which occurs occasionally 
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in the course of Bright^s disease, and is known as urcemio 
amaurosis. It may arise in a perfectly normal fundus, or 
may be incidental to albuminuric retinitis. It is usually 
associated with other indications of uraemia, such as head- 
ache, nausea and vomiting, convulsions, etc., and the sight 
fails more or less rapidly, ending in total blindness. This, 
however, is generally a transient condition, and so long as 
the iris is sensitive to the influence of light, the vision 
may and usually does return. If the pupil become im- 
movable, however, and the blindness lasts longer than a 
month or two, there will be evidence of organic disease in 
the disk, ending in atrophy. Other cases of amaurosis 
usually depend upon lesions within the cranium, and are 
hopeless if the disk shows signs of commencing atrophy. 

Amaurosis is sometimes feigned by soldiers who wish 
to escape duty, by hysterical women, or by persons who 
have sustained some trifling injury but desire to claim 
damages. In amaurosis of both eyes from other cause 
than uraemia, the pupil is always somewhat dilated and 
immovable, but the dilatation is not the complete mydri- 
asis of atropia. Therefore, imposition can be detected by 
testing the action of the iris under the influence of alter- 
nate light and darkness. If one eye only is claimed to be 
blind, and the ophthalmoscopic appearances are normal, a 
prism of 10° or 15°, with its base upward or downward, 
as recommended by Von Graefe, may be placed before the 
healthy eye, the other remaining open. The individual is 
now asked if this impioves his vision. If he reply that 
he sees double the deceit is, of course, exposed. If he 
deny diplopia the base of the prism should be turned in- 
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ward or outward and notice taken whether a corrective 
squint arises. A variety of tests which naturally suggest 
themselves may be made with the stereoscope. Under no 
circumstances should the person be allowed to perceive 
that simulation is suspected. He should be prevented from 
seeing the slide before it is placed in the apparatus. The 
picture before the healthy eye may be blackened, or a 
circle may be placed before one eye and a cross before the 
other, etc. 

Color Blindness is a congenital lack of the perception 
of colors. It may be complete for one or more colors 
{achromatopsia), or the perception may be only slow and 
difficult (dyschromatopsia). The most frequent form is 
blindness for red, the next is for green, the most rare is for 
blue. About five per cent of all men are affected, but 
much less than one percent, of women. The individual is 
unconscious of the defect, and generally escapes remark by 
being able to distinguish colors by the difference in the in- 
tensity of the light simply. As before stated (page 22), the 
perception of colors in the normal eye is limited to certain 
portions of the retina. This is true, however, of ordinary 
pigments only under ordinary conditions; but Landolt has 
shown that "all colors are recognized up to the limits of 
the field of vision, if they are of sufficient intensity.'' The 
usual method of testing color blindness is by means of 
small skeins of worsted yarn of all colors and shades. A 
purple skein is given to the patient and he is told to select 
all the shades of the same color. If he add blue or violet 
to the purples, he is red blind. If green or gray, he is 
green blind. If red or orange, he is blue blind. 
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Hemiopia is an amaurosis condned to a lateral half of 
the retina, and usually aSects the same side in both eyes. 




The consequence is an obliteration of that half of the visual 
field which is opposite the affected eide of the retiua. The 
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division is made vertically^ and a sharp line ranning 
through or near the point of fixation separates perfect sight 
from blindness. Sometimes less than one-half of the field 
is afiected. The cause usually lies in the brain^ or in the 
optic tract behind the commissure. There is a semi-decus- 
sation of the nerve fibres in the commissure (Fig. 53), so 
that if there is a lesion involving one optic tract the corres- 
ponding halves of both retinae are afiected. Let G repre- 
sent the left and D the right eye. The optic nerve fibres 
from each organ are supposed to be traced back through 
the commissure Ch^ the optic tracts B B and the corpora 
geniculata g g, to points S and D in the opposite cerebral 
hemispheres. Then it is evident that a neoplasm or other 
lesion at B or ^ would produce lateral hemiopia, at Ch loss 
of vision in the temporal halves of both fields, at X in the 
nasal halves, at S blindness of the left eye, and at D loss 
of vision in the right. The malady is sometimes purely 
temporary, arising from some disturbance of the circulation. 
Frequently, however, the defect is permanent and may be 
traced to intra-cranial syphilitic, tubercular, or other dis- 
ease. The ophthalmoscopic changes are usually limited to 
a contraction of the retinal arteries and some hypersemia 
of the disk. 

Detachment of the ketina, in consequence of fluid 
effasiou from the choroid, also causes a defect in the field 
of vision. Most frequently the detachment occurs in the 
lower half of the retina, and the patient is then unable to 
see anything above a certain line. The eflnsion may take 
place anywhere, however, but even if it occurs in the upper 
part, the force of gravity finally causes the fiuid to work 
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its way below, and the portion of the retina first detached 
may become adherent again. Examined through a dilated 
pupil, by the ophthalmoscope, it will be seen that the ordi- 
nary red reflex is gone from the part affected. The de- 
tached portion is mostly of an opaque gray or greenish gray 
hue, evidently projects forward into the interior of the eye, 
and is crossed by folds or wrinkles. The retinal vessels 
follow all the sinuosities of the surface and appear darker 
than usual. If the detachment is quite recent, the retina 
has not yet become opaque, but is seen, however, to be 
already somewhat hazy. If the detached portion is large, 
and the vitreous is fluid, as is usually the case, the membrane 
floats about loosely when the eye is moved. Even with 
total detachment there is usually light perception for some 
time, but atrophic changes soon disorganize the delicate 
nervous structures. The malady occurs most frequently in 
high grades of myopia, probably in consequence of cho- 
roidal disease. It may arise in emmetropia, however, and 
is often the natural sequence of severe injuries to the eye- 
ball. It may arise from a derangement of the secretory 
nerves, resulting in a permanent diminution of the amount 
of vitreous humor, indicated by a decrease of the intraocu- 
lar tension. In rare cases absorption of the effused fluid, 
with reposition of the membrane and return of vision, takes 
place ; but generally the case goes on from bad to worse, 
and ends in blindness. The operation of puncturing the 
retina to allow escape of the effusion into the vitreous has 
not been sufficiently successful to make it of any value. 
Puncture of the sclerotic has been recommended, but pro- 
bably the best plan is to keep the patient quiet in bed, with 
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a protective bandage applied over the eye^ and to use mild 
derivative treatment for the accompanying choroiditis. 

Glioma is the only kind of tumor which occurs in the 
retina. It arises almost exclusively in very young child- 
ren, and the attention of the parents is usually attracted to 
it by the appearance of a white or yellowish white reflex in 
the pupil. This leads them to examine the eye, and it is 
then discovered to be blind. In the rare cases in which 
the growth has been traced from the beginning in older 
persons, it was found to commence as one or more white 
patches on the retina. As it grows it advances into the 
interior of the ball, causing detachment and atrophy of the 
retina as it proceeds. It may be recognized with the oph- 
thalmoscope by the new vessels which appear on its surface 
and which are quite unlike those of the retina in their dis- 
tribution. As the tumor grows the intraocular tension 
increases, the pupil is enlarged, the ball becomes painful, 
and, in short, glaucoma is developed. In the meantime, 
the glioma has probably been traveling backward along 
the optic nerve, and, if not interrupted, will soon reach the 
brain. Death follows usually from intracranial tumor. If 
the case is seen early enough, there is a chance to save life 
by enucleation of the ball, and by cutting oflF the optic 
nerve at the very apex of the orbit, with a tenotome. If 
the nerve is decidedly affected, however, the growth soon 
recurs, and death happens at an early date. 

Embolism of the central artery of the retina is one of 
the curiosities of ophthalmology, and many cases have been 
described under this name which were probably merely 
neuro-retinitis. The original case described by Von Graefe 
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was the subject of disease of the heart when attacked by 
sudden blindness in one eye. The ophthalmoscope showed a 
white but transparent retina, and both arteries and veins very 
much contracted, the former scarcely visible. In a couple 
of weeks, after some degree of collateral circulation became 
established, the veins were fuller but their contents irregu- 
larly disposed, and the retina had become opaque from cell 
proliferation, except at the fovea, which was bright red. 
Nerve and retina finally atrophied, but the diagnosis of 
embolism was confirmed subsequently by a post-mortem 
examination. 
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CHAPTER Xin. 

DISORDERS OP THE EYEBALL. 

Glaucoma is a term used to denote those morbid con- 
ditions of the eye which are produced by an increase in 
the quantity of its fluid contents. In about one-third of 
all cases of the disease the symptoms approach so insidi- 
ously as scarcely to be noticed at first. This condition is 
known as chronio glaucoma (glaucoma simplex). The pa- 
tient, who is probably past middle age, finds that his pres- 
byopia is rapidly increasing, that he is obliged to have his 
glasses frequently changed for stronger ones, and that his 
distant vision also is becoming impaired. This probably 
leads him to seek medical advice. An examination dis- 
closes the fact that the individual, who perhaps was pre- 
viously emmetropic, has become somewhat myopic, and 
that the range of his accommodation is less than he should 
be entitled to, at his age. If the eyeball be felt through 
the closed lids with the tips of the forefingers it will be 
found to be harder than is natural. This increased tension 
may, according to the stage of the disease, be of different 
degrees, and these are usually designated by the signs 
4. T 1, + T 2, + T 3, the last being as hard as bone. A 
doubtful increase would be written -}- T 1 ?. Normal ten- 
sion is written T N, diminished tension — T 1, etc. Both 
eyes are usually affected, but in different degrees, so that 
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one may be compared with the other. Owing to the com- 
pression of the ciliary nerves the iris acts sluggishly, the 
pupil responds but slowly to the influence of light, the 
ciliary muscle becomes more or less inactive, affecting 
the accommodation, as before stated, and the sensitiveness 
of the cornea is impaired, so that it may often be touched 
without being felt by the patient. Compression of the 
anterior perforating veins, as they run obliquely through 
the sclerotic near the cornea, causes the blood to accumulate 
in them, and they may be seen swollen and tortuous, cours- 
ing over the front of the sclerotic under the conjunctiva. 
The visual field becomes contracted. The limitation com- 
mences above or below and usually at the inner side. 
Afterward, however, it encroaches on all parts of the 
periphery, and approaching the centre finally produces 
blindness. At any stage of the disease the color fields are 
less affected than in atrophy. 

Examination of the fundus with the ophthalmoscope 
shows that the lamina cribrosa has l>een pushed outward by 
the intraocular pressure, and that the optic disk has become 
cup shaped. When this cup is fully formed the entire disk 
is sunken, the edge is marked by a sharp, white ring, which 
overhangs the receding walls of the cavity, the nerve fibres 
have disappeared and the retinal vessels, pressed close against 
the sides of the excavation, often vanish after passing over 
its edge, to reappear upon its floor. The depth of the 
cavity can be measured by the difference of the lenses with 
which the floor and the edge can be seen (page 225). This 
condition is liable to simulation by a physiological cup, 
especially if the nerve haa undergone atrophy. But the 
16 
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glaucomatous condition may usually be recognized by the 
fact that in it the edge of the cavity is limited by the 
scleral ring only. The physiological cup is apt to be much 
the same in both eyes, but in glaucoma one eye is more 
advanced than the other. In atrophy, too, the contraction 
of the visual field generally begins on the temporal side. 
Another ophthalmoscopic appearance is the pulsation of 
the retinal arteries. This also is due to the increased intra- 
ocular tension (page 89), and if not at first visible may be 
brought out by slight pressure on the ball with the tip of 
the finger. The retinal veins are usually somewhat dis- 
tended and tortuous, and the arteries contracted. There is 
no pain, the loss of vision is gradual, and several years 
may elapse before blindness supervenes. 

AcvUe glaucoma attacks suddenly, with pain, impairment 
of the sight, ocular congestion, and rapid increase of the 
tension. The pain is due to the compression of the ciliary 
nerves, and is felt not only in the eyeball, but is reflected 
to the branches of the first division of the fifth nerve. 
Hence it radiates down the nose, over the forehead, and 
may even involve the whole side of the head. The pupil 
becomes dilated and fixed. The impairment of sight may 
amount even to temporary blindness, and is owing partly 
to compression of the optic nerve and retina, and partly to 
a lessened transparency of the cornea. The vessels of the 
conjunctiva around the cornea are congested to a greater or 
less degree. The rapid increase of tension pushes the lens 
and iris forward, and diminishes the depth of the anterior 
chamber. The acute attack may supervene upon the chronic 
condition, or it may arise in an eye which was before iu 
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apparently good health. The symptoms may, in short, be 
said to be an aggravation of those of the chronic condition, 
accompanied by pain and congestion. The paroxysm may 
subside and leave the vision but little impaired. There 
will remain, however, in some degree, the symptoms which 
characterize the chronic affection. New attacks supervene, 
each leaving the eye in a worse condition than before. The 
patient sees colored halos around lights of all kinds. The 
cornea becomes roughened and dotted with opaque spots, 
so that the cupped optic disk can no longer be seen. In 
the course of some weeks the eye becomes totally blind, and 
of a bony hardness (absolute glaucoma). Cataract often 
forms. In some cases the cornea breaks down, and the 
globe finally atrophies. In occasional instances the onset 
of the disease is so overwhelming that a few days, or it may 
be hours only, intervene between perfect health and utter 
blindness. This has been csillei fulminatinff glaucoma. 

Donders' theory, that the disease is owing to a neurosis 
of the fifth nerve resulting in a hypersecretion of the in- 
traocular humors probably explains the symptoms of glau- 
coma better than any other. Either as a cause, eflfect or 
accompaniment of the malady, there is also, however, a 
certain amount of inflammatory change in the choroid. 
The mechanical theory, which makes the affection depend 
solely on an obstruction of the natural outlets to the an- 
terior chamber, through the canal of Schlemm, and the 
trabecular spaces of Fontana, will not bear investigation, 
although such a condition no doubt frequently supervenes 
in the course of the disease. The affection rarely occurs in 
individuals under thirty years of age, and most frequently 
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in hypermetropic eyes. Women are more liable to it than 
men. The use of atropia appears in some cases to be 
an exciting cause. So also are anxiety and loss of sleep. 
Neuralgia of the fifth nerve, some retinal hemorrhages, 
and morbid adhesions or entanglements which keep up 
irritation of the iris are liable to produce the glaucomatous 
condition. 

The treatment of the disease consists principally in the 
performance of iridectomy. Some chronic cases appear to 
be temporarily relieved by the use of a collyrium of sulphate 
of eserine, gr. ij ad fSj, which diminishes to some extent 
the intraocular tension. Acute pain sometimes requires 
the administration of morphia. But as a general rule the 
sooner an iridectomy is done the better. The operation 
should be performed in the manner described as proper to 
a preliminary iridectomy in cataract (page 202). The 
piece removed should include about one-sixth of the cir- 
cumference, should be cut as close to the periphery as pos- 
sible, and great care must be taken to free the remaining 
iris from the corners of the wound. The principal indica- 
tion for the performance of the operation is increased in- 
traocular tension, and in cases where the diagnosis of glau- 
coma is based on the appearance of the disk only, iridec- 
tomy is useless. Precisely how the operation acts in the 
cure is at present conjectural. In very acute cases the im- 
mediate performance of iridectomy generally results in 
complete cure. In subacute cases, with limitation of the 
visual field, slow improvement follows. In chronic condi- 
tions preservation of the remaining sight is to be con- 
sidered a good result. If in any instance recovery be not 
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permanent, and the glaucomatous condition returns, a second 
iridectomy may be done, opposite the first. The patient 
soon learns to cover thecoloboma with the lower lid, and it 
is not annoying. If, as sometimes happens, the glaucoma- 
tous process is hastened in the other eye, by an operation 
on the one first affected, the second eye should be operated 
on without delay. It occasionally happens, in chronic 
glaucoma, that the disease is merely aggravated by the 
operation. Tension increases, the anterior chamber is ob- 
literated, etc. This is called malignant glaucoma, and for 
its relief Weber recommended that in about a fortnight 
after the iridectomy the sclerotic be punctured in the 
horizontal meridian, by means of a keratome, and a small 
amount of the vitreous be squeezed out. 

As a substitute for iridectomy, the operation of sclerotomy 
has been frequently performed. The linear knife is intro- 
duced one millimeter behind the edge of the cornea, on the 
outer side, above the median line, carried in front of the 
iris and brought out horizontally opposite to the point of 
entrance. The incision is made slowly upward, close in 
front of and parallel to the plane of the iris. A bridge of 
uncut scleral tissue is left at the summit of the incision. A 
weak solution of eserine is used afterward, to insure con- 
traction of the pupil. De Wecker claims that this opera- 
tion is preferable to iridectomy in chronic or in absolute 
glaucoma and in glaucoma with a hemorrhagic tendency. 

After iridectomy or sclerotomy the wound sometimes 
closes imperfectly and a oystoid cicatrix is formed. The 
cicatricial tissue is so loose that the aqueous humor filters 
through and collects in a small blister under the conjunc- 
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tiva. The irritation thus occasioned may give rise to new 
tissue formation and closer union of the wound, or it may 
run on to purulent choroiditis and destruction of the eye. 
The blister should be pricked, to allow it to collapse, and a 
compress and bandage applied to the eye. This procedure 
may be repeated several times, if necessary. 

Phthisis of the eyeball has already been mentioned in 
connection with the subject of irido-choroiditis. A rare 
variety sometimes follows injury of the globe. It is char- 
acterized by photophobia, lachrymation, pain^ marked di- 
minution of the intraocular tension, and some pericorneal 
hypersemia. The attacks are paroxysmal and accompanied 
by impairment of the vision. The disease may end in re- 
covery, or in some degree of atrophy of the organ. 

Most of the injuries which may happen to the eyeball 
have already been mentioned in connection with the dis- 
cussion of the diseases and injuries to which the several 
parts are liable. Contusions may expend their force upon 
any of the coats of the eye, and their effects must be care- 
fully studied by focal illumination. Blood effused into the 
anterior chamber calls for no special treatment, and is gen- 
erally absorbed in a few days, if there is no more profound 
injury. If complicated with traumatic cataract and pro- 
longed congestion and irritability of the eye, complete relief 
may often be obtained by the performance of an iridectomy. 
If rupture of the sclerotic has taken place, it is usually in 
the ciliary region, and is often accompanied by extrusion of 
the lens or the vitreous. Small foreign bodies oft;en pass 
into the eye and remain there beyond the possibility of re- 
moval. The great danger to be feared in all cases of severe 
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injuiy is the possibility of loss of the healthy eye through 
the occurrence of aympcUhetio ophthalmia. If this inflam- 
mation once commences it cannot be stopped by treatment, 
and it is, therefore, of the greatest importance that it should 
be avoided altogether. The rules which should govern the 
surgeon in connection with this subject are as follow ; 
1. So long as sight, other than mere light perception, re- 
mains in the injured eye, it should not be removed. 2. If 
an injured eye is blind, and remains or becomes sensitive, 
or congested, or contains a foreign body, or chalky lens, it 
is best to enucleate at once. 3. Even if such a blind eye 
is perfectly quiescent, it is safest to remove it ; but at the 
slightest sign of sympathetic affection of the other eye, enu- 
cleation of the injured one is imperative. 4. If retention 
of the blind eye is particularly desirable, on account of its 
healthy external appearance, enucleation may be deferred, 
provided the patient can be kept under observation. 

The removal of an eyeball which has collapsed after 
injury, or which has undergone purulent choroiditis and 
has involved the tissues of the orbit in the inflammation, is 
often attended with considerable difficulty. In such cases 
the remains of the ball must be dissected out of its socket, 
care being taken to leave as much of the conjunctiva and 
of the muscles and tissues of the orbit as possible. 

Among the foreign bodies which are liable to enter the 
eye, may be mentioned the oysticercua. Such an event is, 
however, very rare in this country. The entozoon consists 
of a somewhat translucent, whitish cyst, to which is attached 
a retractile neck and head. By means of this head the 
parasite attaches itself to the tissues. If it appears in the 
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anterior chamber the cystioerus is readily recognized, but 
it is more frequently first noticed under the retina^ of which 
it causes a detachment. If it breaks through into the 
vitreous there is so much accompanying inflammation of 
the tissues and opacity of the refractive media, that diag- 
nosis becomes difficult. The presence of such a foreign 
body must, if it remains, end in the destruction of the eye. 
From the anterior chamber its removal is easy, but if the 
parasite is in the vitreous, the ingenuity of the surgeon 
will be taxed to compass its extraction without destroying 
the visual organ. 
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CHAPTER XIV. 

DISEASES OF THE ORBIT. 

ORBiTAii CELLULITIS Is a disorder of much gravity, and 
not infrequently menaces the life of the individual. In 
most cases, all the tissues of the orbit are more or less in- 
volved in the inflammation. The malady commences with 
severe pain in and around the eye, and red and swollen 
lids. Fever sets in, the conjunctiva becomes chemosed, but 
there is no mucus nor purulent secretion. The ball is soon 
pushed forward in the line of the axis of the orbit, some- 
times to such an extent that the lids cannot be closed, and 
the cornea ulcerates. The motions of the ball are at the 
same time impeded in all directions, and the least pressure 
upon it in an attempt to push it back into the orbit gives rise 
to exquisite pain. The optic nerve often becomes affected 
with subsequent atrophy of the disk. Pus forms in the 
dephts of the orbit, generally accompanied by rigors, makes 
its way to the surface, and discharges either through the 
skin or conjunctiva. Finally, panophthalmitis may set in, 
or the inflammation may extend to the membranes of the 
brain, with the production of cerebral symptoms. The 
disease is usually very acute and passes through all its 
stages in a few weeks, but cases have been known to be- 
come chronic, and to last for months. 

In certain states of the system the disease may arise 
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from injuries of any kind to the tissues of the orbit, 
from extension of inflammatory action from adjoining 
parts, or as an incident in other diseases, such as erysipelas, 
puerperal fever, smallpox, meningitis, etc. 

Periostltia may affect any portion of the orbital walls, 
and is always accompanied by a greater or less amount of 
cellulitis, which so veils the original disease that it is some- 
times difficult of detection. The cellulitis, however, is to 
some extent localized, and this tendency to localization is 
greater, the more chronic the malady. Hence some point 
may usually be found just within the .edge of the orbit, 
where pressure with the finger-tip procures evidence of es- 
pecial sensitiveness and swelling. The eyeball, too, instead 
of being forced directly forward, in the line of the orbital 
axis, is pressed to one side, and the interference with its 
movements is in one direction mostly. According to the 
violence of the disease the suppuration may be limited to 
the spot first inflamed, or it may involve all the tissues of 
the orbit. In any case the denuded bone may be felt with 
a probe after the abscess has opened. The disorder may 
arise from injury or from continuity of tissue with 
the inflamed periosteum of adjoining cavities. Chronic 
cases arise mostly from syphilis. The periostitis may re- 
sult in disease of the bone, which may endanger the life 
of the individual, through meningitis or abscess of the 
brain. 

The treatment of cellulitis and periostitis must be 
directed, in the acute stage, to allaying the violence of the 
inflammation by means of iced compresses, leeches to the 
temple, cathartics, etc. If suppuration is inevitable, how- 
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ever, warm poultices must be applied, and the abscess opened 
at the earliest possible moment. If fluctuation be dis- 
covered externally, a free incision should be made and a 
drainage tube introduced. If the condition is doubtful, and 
the suflering great, a linear knife may be inserted flatwise 
between the ball and the upper wall of the orbit, the entire 
length of the blade, and if pus be obtained the incision 
should be enlarged, and a drainage tube introduced. It is 
especially important to make an early opening in cases of 
periostitis, in order to prevent, if possible, extensive 
baring of the bone. Foreign bodies should, of course, be 
removed if they are encountered by the knife or probe. 

Cdriea or necrosis of the orbital walls may result from 
periostitis, or they may arise from injury, in such depraved 
conditions of the system as scrofula or syphilis. The 
most exposed portion of the orbit, viz., the margin, is 
most likely to become diseased. The loose tissue of the lids 
gives the first evidence of the inflammation, the eye is 
nearly or entirely closed by cedematous swelling, the con- 
junctiva is inflamed, an abscess soon forms, and points in the 
upper or lower lid, generally near the outer canthus. If 
the abscess be opened an unhealthy discharge takes place, 
the opening shows no signs of healing, becomes retracted, 
and adherent to the periosteum, and the use of the probe 
discloses the presence of diseased bone. After a while the 
subcutaneous fascia becomes contracted, and eversion of the 
lid (ectropium) takes place. The abscess should be opened 
as early as possible, a drainage tube introduced, and dead 
bone removed as soon as it becomes loose. The treatment 
of ectropium has been mentioned in a previous chapter. 
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Infiammaiixm of the capsule of Tenon may supervene 
npon the performanoe of the operation for strabismus^ as a 
rheumatic affection, from cold, or as an accompaniment to 
violent inflammatory conditions of the ball. It produces 
congestion and chemosis of the conjunctiva, pain, some 
swelling of the lids, and interference with the motions of 
the eye. If these symptoms arise without intraocular 
cause, they may be attributed to rheumatic inflammation. 
Severe pain is best relieved by leeches to the temple and 
warm fomentations. The affection is disposed to be obsti- 
nate, and often lasts a couple of months. Inflammation 
from traumatic cause is best subdued by the application of 
cold compresses. 

Injuries of the orbit may arise from the penetration of 
foreign bodies of all kinds, or from contusions. Owing to 
the thinness of the bony walls these are liable to fracture 
from a moderate degree of force, if applied directly. Hence, 
occurs the danger to the brain and to life from the pene- 
tration of instruments or weapons which would otherwise 
seem to be trivial. Fractures extending into the frontal 
sinus, or ethmoid cells, produce emphysema of the lids. 
All fractures require perfect rest. Inflammatory symptoms 
should be moderated by the application of cold, leeching, 
and low diet. Foreign bodies must be removed as soon as 
they can be found, but small objects, like bird shot, should 
not be searched for to the detriment of the delicate struc- 
tures of the orbit. Contusions often produce considerable 
effusion of blood, pushing the eye partially out of its socket 
and infiltrating the tissue of the lids and beneath the con- 
junctiva. The vision and the motions of the eyeball are 
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more or less impaired. Absorption is hastened by the use 
of the pressure bandage and cooling lotions. The eyeball 
is sometimes pushed out between the lids by the entrance 
of a foreign body into the orbit. After the removal of the 
intruding object, the ball should be replaced and a retain- 
ing bandage applied. 

Tumors of the orbit, if superficial, are generally fibrous, 
fatty, bony or vascular. Lipomata may usually be seen be- 
neath the palpebral fold of the conjunctiva, by everting the 
lid. Fibromata of small size are apt to grow near the edge of 
the orbit and are firm to the touch. Osteomata are very 
hard. Angiomata are formed by the expansion of old or the 
formation of new vessels. Telangiectasise or nasvi are the 
commonest form of this class, and they grow backward 
from the skin of the lids into the cellular tissue of the orbit. 
Aneurism by anastomosis occurs mostly in little children. 
The skin is raised by a tortuous mass of vessels which may 
be emptied by compression and in which the movements 
of the blood may be felt. Compression of the carotid has 
little effect on the size of the tumor, which is increased, 
however, by anything which produces congestion of the 
head. These are all of slow and painless growth and unac- 
companied by inflammatory symptoms. 

Deep-seated tumors may be either benign or malignant. 
They may arise in the orbit, or may penetrate its walls 
from the adjacent cavities, or from the eyeball itself. Com- 
mencing exophthalmus usually gives the first indication of 
their presence. If the growth of the tumor is slow, the 
distention of the lids may keep pace with the protrusion of 
the ball for a considerable time. But sometimes the globe 
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is pushed out on to the cheeky the lids everted, the conjunc- 
tiva ehemosed, and the cornea ulcerated. If the tumor is 
situated near the roof of the orbit there is always ptosis. 
The extent to which vision is impaired depends on whether 
the optic nerve is involved in the tumor. Ophthalmoscopic 
examination of the affected eye should always be ma^e. 
Optic neuritis is usually followed by atrophy of the disk. 
If there is a choked disk in the other eye, it is tolerably 
certain that the tumor involves the brain. The diagnosis 
of the nature of the growth must be governed to a great 
extent by general considerations. If the disease is malig* 
nant its progress is apt to be rapid, the pain is great, and 
the general health soon suffers. Limitation of the move- 
ments of the eye, with diplopia, appear as almost the earliest 
symptoms, and if the growth can be seen or felt, its boun- 
daries are ill defined and the skin is closely adherent. 

IVeatmenL — Bony tumors sometimes yield to iodide of 
potash, but if they do not, resection is hazardous, for it is 
often uncertain how far the disease extends. Vascular 
tumors may be cured by subcutaneous ligature. If too 
large to allow constriction by a single thread, others may 
be used at the same time, or in subsequent operations. In 
the removal of other growths the eyeball may usually be 
saved, if the tumor does not penetrate too deeply. Such 
muscles as are in the way may be divided, and after the 
removal of the tumor, be again united by sutures. If the 
periosteum is involved, it must be loosened from the bone, 
back to the apex of the orbit, where it may be cut off close 
with curved scissors, and the entire orbital contents re- 
moved. 
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Aneurism of the ophthalmic artery is rare, although 
pulsating tumors of the orbit are not uncommon. Together 
with the usual symptoms of aneurism, such as pulsation 
and bruit, there is also much pain, exophthalmus and dila- 
tation of the superficial vessels. The tumor may be made 
smaller by pressure, and the pulsation ceases upon constric- 
tion of the carotid. False aneurism, the result of injury, 
or of spontaneous rupture of degenerated vessels, has the 
same symptoms as the true. In both cases the remedy is 
ligation of the common carotid artery. 

Exophthalmic goitre is characterized by moderate 
enlargement of the thyroid gland, frequent pulse, cardiac 
hypertrophy, dilatation, easily excited palpitation and ex- 
ophthalmus. Both eyes are affected, sometimes, to such an 
extent that the cornea ulcerates and loss of the visual organ 
is threatened. Defective innervation of the ocular muscles 
IS an early symptom, and shows itself in failure, or sluggish 
action of the upper lid in following the vertical movements 
of the eye, also in epiphora, in infrequent winking, or in 
diplopia. The pupil is usually dilated. The heart symp- 
toms may, after a while, ameliorate, and the patient recover, 
or the digestion may fail, the individual become exsanguin- 
ous, and death take place. The disease is supposed to be 
owing to some affection of the central sympathetic system. 
Treatment is limited to relieving the heart symptoms, by 
means of digitalis, etc., to improving the condition of the 
blood by the administration of iron, and the general nutri- 
tion by suitable measures. (Jalvanization of the cervical 
sympathetic and the administration of iodine have seemed 
to do good in some cases. Ulceration of the cornea is to 
be treated as previously directed (page 159). 
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Abscess op the peontal sinus may follow an injury, 
or result from catarrh. No doubt such a condition often 
occurs, but as the discharge takes place through the natural 
passages into the nose, no inconvenience beyond local pain 
and sense of fullness is experienced. When the outlet be- 
comes obstructed, however, the secretion accumulates and 
displaces the bony walls of the cavity. The thinnest por- 
tion, and first to yield, is that which makes part of the 
roof of the orbit. This becoming distended pushes the 
eyeball downward, and outward, and appears as a tumor at 
the upper and inner angle of the orbit. The skin finally 
reddens, fluctuation becomes evident, and the abscess bursts, 
or is opened by the surgeon. The introduction of a probe 
now makes it evident that the frontal sinus is affected. 
The disease is usually very slow in its progress, the eye 
becomes settled in its new position and its motion some- 
what impaired. Some degree of ptosis accompanies the 
exophthalmus. After the relation of the parts has been 
examined, by means of the probe, it is best to slit up the 
floor of the sinus in an outward direction, just behind the 
edge of the orbit, with a strong knife. The contents of the 
abscess should then be evacuated, and the cavity washed 
out. The point of a curved bistoury may be introduced to 
open the passage into the nose, a finger in the nostril serv- 
ing as a guide, and a piece of lead wire inserted and left in 
the opening for several weeks. The sinus should be 
syringed several times daily with a half-grain solution of 
nitrate of silver. When the discharge has mostly disap- 
peared and the connection with the nose appears to bo 
established, the wire may be withdrawn, and the wound 
allowed to heal. 
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Far-point, 101. 
Fat in eyelids, 29. 
Fibromata, 253. 
Field of vision, 21. 

for colors, 22. 
Fifth nerve, 18. 
Fistula, corneal, 162. 

lachrymal, 43. 
Focal illumination, 80. 

distance, 91. 

system, 92. 
Focus, principal, 91. 

vertical, 92. 
Fomentations, 156, 159. 
Foreign body in cornea, 170. 

in anterior chamber, 172. 

in eyeball, 246. 

coiyunctiva, 69. 

iris, 172. 

lens, 172, 211. 

orbit, 251, 253. 

vitreous, 172. 
Formula for accommodation, 101. 
Fourth nerve, 18. 
Fovea centralis, 12, 19. 
Frontal sinus, abscess, 256. 
Franklin's spectacles, 112. 
Fundus oculi, 85, 86. 

G. 

Gland, lachrj'mul, 16. 
Glaucoma, 240. 

absolute, 243. 

acute, 242. 

atropia in, 244. 

chronic, ^. 

fulminating, 243. 
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<>l»ucoma, iridectomy iu, 244. 

uiuiit^naut, 24f>. 

ueurHl^ia in, 242. 

fiinplfx, 240. 
Glioma of retina, 2:^8. 
Goitre, exoplitimlmic, 2.Vi. 
(it>u«>rrhu>al coi\junctivitia, 57. 
Granular lids, 02. 
Gummaa uf iris, 181. 

H. 

Helmlioltz, 75, 78. 
H.-m.nil(>pia, 210, 231. 
llemiupia, 2^)5. 

lateral, 23f). 
temporal, 'SVi. 
Hemorrhage, coiyunctiva, «>'.». 
orbit, 252. 
retina, 85, 223. 
vitHM^us, 217. 
Her|>OH uphthalmicuH, 144. 
Homatropiu liydn>l»n»miite, 124. 
Homonymous diplopia, I'-U). 
Hordeolum, 25. 
Hutchinrton's teeth, 151. 
HyalitiH, 210. 
Hyaloid arterj', 215. 

membrane, 13. 
Hvdn^phthHlmuH, 100. 
Hypermotropir., 9(5. 07, H)2, 1<)S. 
al)««)lute, 112. 
acijuired, 1(>4. 
congenital, 109, i:i5. 
latent, 110. 
manifeHt, 109. 
mea«urt'ment of, 1(K), 110. 
ophthalmowope in, IK' 
presbyopia in, KHl, 112. 
strabismus in, I'M. 
total, 109. 
treatment, 111. 
Hypopi«)n, 154, 180. 
Hysterical amblyopia, 230. 

I. 

Ice<l compresses, 58. 
Illumination, focal, 80. 
Image, ophthalmot*copic, 80. 
Indirect method, 77, 84. 

vision, 21. 
Inoculation, gonorrheal. 57, 
luHufflcieucy, muscular, 141. 
Tutervagiual space, 13. 
Intervascular spaces, 90. 
Intraocular pressure, 240. 

tunu>r8, 193, 238. 
IuverHit)n vf lids, 30, '<io. 
Inverted image, 70, 84, 90. 
Iridectomy in cataract, 202, 20.">. 

in corneal oiwicity, 150, 104. 
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Iridectomy in glaucoma, 244. 

iritis, 184. 

in lamellar cataract, 212. 

preliminary, 202. 

in corneal disease, 156, 161, 163. 
Irideremia, 194. 
Irido-choroiditis, 182. 
Irido-cyclitis, 182, 186. 
Iridodesis, 165. 
Iridodialysis, 165. 
Iridotomy, 165, 213. 
Iris, 11. 

annular adhesion of, 184. 

cyst of, 193. 

nerves of^ 11. 

prolapse of, 157, 172, 207. 
Iritis, 178. 

chronic, 181. 

gummy, 181. 

plastic, 178. 

recurrent, 180. 

rheumatic, 180. 

serous, 185. 

syphilitic, 180, 181. 



Jaesche, 32. 



J. 



K. 



Keratitis, 147. 

hypopion in, 154. 

interstitial, 150. 

parenchymatous, 150. 

phlyctenular, 147. 

punctated, 151. 

suppurative, 154. 

syphlilitic, 150. 

ulcerous, 156. 

vascular, 152. 
Keratoconus, 173. 
Keratoglobus, 175. 
Kerato-iritis, 164. 
Knapp's ophthalmoscope, 78. 

L. 

Lachrymal apparatus, 41. 
canal, 10. 

inflammation of, 43, 44. 

obstruction, 44. 

obliteration of, 42. 

occlusion, 42. 

probing of, 46. 
caruncle, 15. 
fistula, 4:3. 
gland, 16, 41. 

extirpation, 41. 

inflanmiation, 41. 
puncta, 15, 10. 

occlusion of, 42. 
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Lachrymal gland, tumors of, 41. 

sac, 16, 44. 

stricture, 42, 47. 
Lamina cribrosa, 9, 86, 87. 
Load, in corneal ulcers, 163. 
Lens, crystalline, 13. 

calcification of, 197. 

capsule, 13. 

changes in accommodation, 21. 

luxation, 214. 

opacities of, 195. 

senile changes in, 14, 103, 

suspensory ligament, 13. 
Lenses, 

concave, 92. 

convex, 91. 

cylindrical, 95, 126. 

dioptric system of, 93, 94. 

focal system of, 92, 94. 

comparison of, 95. 

table of, 94. 
Leucoma, 157. 

adherent, 167, 166. 

total, 162. 
Leptothrix, 42. 

Levator palpebraa superioris, 16. 
Lids, 14. 

diseases of, 23. 

granular, 62. 
Light for ophthalmoscope, 80, 83. 
Light perception, 100. 

projection, 200. 
Linear extraction, 208. 
Lipomata, 253. 

Loring's ophthalmoscope, 78. 
Lupus, 27, 72. 

M. 

Macula lutea, 12, 88. 

color of, 88. 
retinitis of, 222. 

cornea, 167. 
Mariotte's blind spot, 21. 
Meibomian glands, 15. 
Melanoma, 176. 
Membrana pupillaris, 12. 
Membrane of Descemet, 11. 
Meridians of eye, 120. 

aeymetry, 121. 
Mercurial inunction, 183. 
Mctamorphopsia, 224. 
Meter, 93. 

Miner's nystagmus, 144. 
Monocular polyopia, 127. 
Moon blindness, 231. 
Movements of eyes, 129. 
Muscles of eye, 16, 129. 

nerves of, 17. 
3Iu9C8B volitantes, 215. 
Mydriasis, 129. 
Myopia, 96, 97, 102, 113, 139. 



Myopia, anatomical changes, 113, 115. 

apparent, 107. 

causes of, 116. 

diagnosis, 114. 

hy^ene of, 119. 

ophthalmoscopic diagnosis, 115. 

presbyopia in, 106. 

progressive, 114. 

spectacles in, 118, 119. 

treatment of, 117, 120. 
Myosis, 107. 

N. 

NsBVus, 27, 40, 253. 
Nasal duct, 16. 

probing, 46. 

stricture, 47. 
Near point, 101. 
Negative accommodation, 103. 
Nerves, ciliary, 11, 18. 

of the eye, 17. 
Nerve sheath, 86. 

persistent, 88. 
Neuralgia of the eye, 145. 
Neuritis, 224. 

retro-bulbar, 225. 
Neuro-paralytic ophthalmia, 146. 
Neuro-retinitis, 226. 
Night blindness, 231. 
Nitrate of silver, how to use, 59, 
Nystagmus, 144, 167. 

o. 

Oblique illumination, 80. 
Occlusion of punctum, 4^. 
Onyx, 147, 154. 
Ophthalmia, gonorrhoeal, 57. 

neonatorum, 57. 

neuro-paralytic, 146. 

sympathetic, 187. 
Ophthalmoscope, 74, 77. 

lenses, 78. 

light for, 80. 

manner of using, 80, 81, 82, 110. 

mirror, 76, 77, 78. 

principle of, 75, 76. 

source of light,80. 
Ophthalmoscopic, picture, 85. 
Optic axis, 17. 

disk, 83, 86, 86. 

appearance, 87. 

excavation of, 87. 

in myopia, 116. 

nerve, 13, 83. 

atrophy of, 227. 
decussation, 235. 
entrance, 85, 86. 
inflammation, 224, 254, 

neuritis 224, 264. * 

Optico-ciliary neurotomy, 189. 
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if .rnura.i»n»;. -tt 

pa«c#!rrv^ p*.!* of th* eye, H. 

treaitineDt. If^. 
ppd^iare lAodaire. 156. 
yriwiyBkl f^xnu, 91. 
prUmM. tf>. 

^to dipkifrfA, 132. 
prvA«^ B'/wman'i, 45. 
uie r>f, 44. 

Pn/I»f»<»* ''' *'^' 1'^"- 
pr»/t««tive ip^A-taclea, 128. 

ptKiTginmi ^' 

cicatricial, 67. 
Pt/*iji, 2H, I'A 2M, 256, 256. 
I»ijljiatlon in n^tiiia, arterial, £0, 242. 

vf^noiM, 89, 
puncta, lachrymal, 15, 16. 
Punctiiin proximum, 101. 

n'ni"tiiin, 101. 

IMjpn, 11. 

artlflclal, 163. 

occluNion of, 186. 
IMiplllary mombraDe, 12. 




3IE. 






8. 

150,10. 
orconiML,lTGw 

cbOTM'tlSS. 

Scatpm^ol* lidB.3ft. 
ScUemm'a canal, IS. 
Scbool,117. 
Scleral ring. 87. 
Sderitia, 176. 
Sclerotic, 9. 

rapture <rf^ 173. 
woonds (rf^ 173. 
Sclero-choroiditis, posterior, llfSw 
Sclerotomy, 246. 
Scotoma, 232. 
Second eight, 197. 
Snellen's forceps, 3L 
stitch, 36. 
types, 90, 100. 
Snow blindness, 23L 
Spasm of accommodation, 107. 
Spectacles, 127, 128. 
bifocal 112. 
coquille, 128. 
divided, 112. 
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Spectacles, Franklin's, 112. 

pebble, 128. 

protective, 128. 
Spherical lenses, 91. 
Spinal disease, 229. 
Squint, 131, et seq. 
Staphyloma of cornea, 158, 166. 

anterior, 158, 16i5. 

posterior, 113, 116. 

scleral, 169. 

total, 168. 
Stenopaic hole, 127, 164. 

slit, 125. 
Stereoscope, 234. 
Strabismus, 131, 134. 

apparent, 109, 131. 

causes, 135, 136. 

convergent, 134. 

alternating, 134. 

periodic, IM. 

divergent, 139. 

operative, 137, 138. 

paralytic, 131. 

treatment, 137, 140. 
Stricture of nasal duct, 47. 
Stye, 25. 

Style, leaden, 47. 

Sulphate of copper, how to use, 64. 
Sweat gland, obstruction of, 25. 
Symblepharon, 69, 70. 
Sympathetic ophthalmia, 187, 247. 

irritation, 187. 
Synchysis, 216. 
Synechise, anterior, 157, 166. 

complete, 181. 

posterior, 179. 
Syphilis in eye disease, 131, 151. 
SyphiMtic ulcer of eyelids, 27. 

T. 

Tannin collyrium, 160. 
Tarsal glands, 14, 15. 

cartilage, 14. 

tumors, 25. 
Tattooing, 166. 
TelangiectasisB, 253. 
Temporal hemiopia, 236. 
Tendo oculi, 43. 
Tendon, setting forward, 133. 
Tenon, capsule of, 14, 138, 141. 

inflammation, 252. 
Tenotomy, external rectus, 140. 

internal rectus, 137. 
Tension, intraocular, 240. 
Test letters, 99, 100. 

lines, 123, 124. 

for astigooatism, 123, 125. 

of vision, 99. 
Third cranial nerve, 18. 
Trachoma, 62, 153. 
Trichiasis, 30, 63. 



Tumor of brain, 225, 254. 
of coi^junctiva, 73. 
cornea, 176. 
eyelids, 25, 28, 40. 
gummy, 181. 
intraocular, 193, 238. 
intraorbital, 253. 
of iris, 193. 
of sclerotic, 175. 
malignant, 254. 

u. 

Ulcer of cornea, 60, 147, 154, 168, IflO. 

lids, 27. 
Ulcus serpens, 159. 
Upright image, 18. 
Ursemic amaurosis, 233. 

V. 

Variola, 155. 
Vaseline, 25. 
Vascular cornea, 63, 65. 
Verres h double foyer, 112. 
VenaB vorticosae, 11, 90. 
Vesicles of coi^junctiva, 65. 

of cornea, 147. 
Virtual focus, 92. 
Vision, 18. 

acuteness of, 21. 

binocular, 19. 

direct, 21. 

double, 20. 

indirect, 21. 

testing field of, 21. 
Visual angle, 98. 

axis, 17. 

field, 21, 219. 

for colors, 22. 
Vitreous humor, 13. 

hemorrhage in, 217. 
. liquefaction of, 216. 

opacities of, 215. 

prolapse of, 207. 
Von Graefe, 141, 175, 201. 

w. 

Warts of eyelids, 27. 
Weber's knife, 44. 
Wecker, 133, 165. 
Wecker's scissors, 213. 
Wild hairs, 30. 
Wounds of eyelids, 28. 

X. 

Xanthelasma, 28. 
Xerosis, 63. 

z. 

Zoster ophthalmicus, 144. 
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